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When using this document, keep the following in mind: 


This document may, wholly or heer be subject to change without notice. 


All rights are reserved: No one is permitted to reproduce or duplicate, in any form, the 
whole or Patt of this document without Hitachi's permission. 


Hitachi will not be held responsible for any damage to the user that may result from 
accidents or any other reasons during operation of the user's unit according to this 
document. 


Circuitry and other examples described herein are meant to indicate the characteristics 
and performanceof Hitachi's semiconductor products. Hitachiassumes no responsibility 
for any intellectual property claims or other problems that may result from applications 
based on the examples described herein. 


No license is granted by implication or otherwise under any patents or other rights of 
any third party or Hitachi, Ltd. 


MEDICAL APPLICATIONS: Hitachi's products are not authorized for use in MEDICAL 
APPLICATIONS without the written consent of the appropriate officer of Hitachi's sales 
company. Such use includes, but is not limited to, use in life support systems. Buyers 
of Hitachi's products are requested to notify the relevant Hitachi sales offices when 
planning to use products in MEDICAL APPLICATIONS. 
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1M (128K x 8-bit) Flash Memory 


m DESCRIPTION 

The Hitachi HN28F101 is a 1-Megabit CMOS Flash 
Memory organized as 131,072 x 8-bit. The HN28F101 is 
capable of in-system electrical chip erasure and 
reprogramming. 

The HN28F101 programs and erases data with a 12 V 
Vpp Supply and a 5 V V,,, supply. The HN28F 101 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its fast, high-reliability programming algorithm is initiated 
with Command Inputs. There are two methods of erasing 
the HN28F101: Manual and Automatic, both are initiated 
with Command Inputs. 

The Manual Chip Erase method follows a fast, high- 
reliability erase algorithm. The Automatic Chip Erase function 
erases all data automatically without external control; Status 
Polling is used to inform the CPU of erase completion. Both 
erase methods provide a fast erase time without voltage 
stress to the device or deterioration in data reliability. 

Hitachi's HN28F 101 is offered in JEDEC-Standard Byte- 
Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead 
PLCC, TSOP, and SOP packages. This allows an easy 
upgrade to the HN28F4001, 4 Megabit Flash Memory, as 
well as socket replacement with EPROMs and Mask ROMs. 
The HN28F101 TSOP package is offered in both standard 
and reverse bend pinouts. 





Mm FEATURES 
e Dual Power Supply: 
Voc = 5 V+ 10% 
Vpp = 12.0 V + 0.6 V (Erase/Program) 
e Fast Access Times: 
120 ns/150 ns/200 ns (max) 
e Low Power Dissipation: 
Read Current: 10 mA (typ) 
Standby Current: 20 pA (max) 
e Byte Programming: 
Programming Time: 25 p:s/Byte (typ) 
Address, Data, Control Latch Function 
e Automatic Chip Erase Function: | 
Erase Time: 1 sec (typ) 
Internal Pre-Write and Erase Verify | 
Status Polling Function 
e Erase Endurance: 
10,000 times (min) 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Mask ROM Compatible 
e Packages: 
32-pin Plastic DIP 
32-lead PLCC 
32-lead Plastic TSOP (Type 1!) 
32-lead Plastic SOP 
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mM ORDERING INFORMATION 


HN28F101P-12 32-pin Plastic DIP 
HN28F101P-15 (DP-32) 
HN28F101P-20 
HN28F101CP-12 32-lead PLCC 
HN28F101CP-15 (CP-32) 
HN28F101CP-20 
| HN28F101TD-12 32-lead Plastic TSOP 
HN28F101TD-15 (TFP-32D) 
HN28F101TD-20 8x 20mm 
HN28F101RD-12 32-lead Plastic TSOP 
HN28F101RD-15 (TFP-32DR) 
HN28F101RD-20 8x 20mm 
Reverse bend 
HN28F101T-12 | 32-lead Plastic TSOP 
HN28F101T-15 (TFP-32DA) 
HN28F101T-20 8x14mm 
HN28F101R-12 32-lead Plastic TSOP 
HN28F101R-15 (TFP-32DAR) 
HN28F101R-20 8x 14mm 
Reverse bend 
HN28F101FP-12 32-lead Plastic SOP 
HN28F101FP-15 | (FP-32D) 
HN28F101FP-20 





m@ PIN ARRANGEMENT 


HN28F 101P Series — HN28F101CP Series 
HN28F101FP Series 


N 
< 
| 
4 


32-LEAD 
PLCC 
TOP VIEW 





(PinD32.HN28F 101) (PinQ32.HN28F 101) 
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HN28F101 Series 


m PIN ARRANGEMENT (continued) 


HN28F101TD Series 
HN28F101T Series 


Ait 
AQ 
AB 

A13 

A14 

NC 
WE 


O 


STANDARD PINOUT 
Voc 32-LEAD 
Vp TSOP 
A16 TOP VIEW 
A15 
A12 

A7 

A6 

A5 

A4 


OON AMAA WP — 





HN28F101RD Series 
HN28F101R Series 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


OMONDaF WOM — 


(PinT 132. HN28F 101R) 





m@ PIN DESCRIPTION 


Pin Name Function 
A, - Aye Address 

I/O, - VO, Input/Output 
CE Chip Enable 
OE Output Enable 
WE Write Enable 
Voc Power Supply 
Vis Programming Supply 
Vex Ground 
NC No Connection 
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m@ BLOCK DIAGRAM 





fa: Ps Ba 
AS Address X- 1024 x 1024 
Latch Decoder Memory Matrix 
Ai2 
| © > 1 | 
A16 yd 
ne i. = janke <i 
| Latch Data 


Address Latch 


AA~ fe 
Tt 


1 


A10, A11 


ie 


(Es 


- 


zi 


R/W/E 
Control 


AO — A4, 


Be : High Threshold Inverter 





(BD.HN28F 101) 


m MODE SELECTION 


Mode Vop CE OE _WE A, /O, to VO, 
Output Disable Vex Vi. Vin High-Z 
Command Read 5 Vop Ve \. Di: 
Output Disable | V,. Vv. Vi, High-Z 
Notes: 1. Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 
2. 114VsV,<s126V 
3. Data can also be read when 12 V is applied to V,,. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 
4. Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 
5. Status of Automatic Erase can be verified in this mode by Status Polling on I/O.. I/O, to I/O, 
are in high impedance states. 
6. X= Don't Care. V,, =0 V to Vo. 
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m COMMAND ADDRESS AND DATA INPUT 






First Cycle Second Cycle 
Bus Cycles 


Operation | Address 7} Data? | Operation |Address 2} Data ° 
Read Identifier Codes D 
Set-up Erase/Erase ° 
Setup Auto Erase/Auto Erase ° 


Reset 2 X FFH Write X FFH 


Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 
Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Commandlatch default value when applying 12 V to V,, is "OOH". Device is in Read Mode after 
Vp is set to 12 V (before other Command is input). 

5. All datain the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to OOH and erased 
automatically by internal logic circuitry. External Manual Erase Verify is not necessary. 
Erasure completion is verified by Status Polling on I/O.. 

7. Program data according to the Programming Flowchart. 


X 
X 
Setup Program/Program ’ A 
X 


ie) 
oO 
oe 





m ABSOLUTE MAXIMUM RATINGS 


-55 to +125 sae 
-10 to +80 °C 


Storage Temperature Range ° Lee 


Temperature Under Bias BIAS 


Supply Voltage ' Nee V 
Programming Voltage ' Vip V 
All Input and Output Voltage '? V 
Operating Temperature Range Tope °C 
| S5t0+125 
| toto +80 


Notes: 1. Relative to V,.. 
2. Vi, and V., = -2.0V for pulse width < 20 ns. 
3. Device storage temperature range before programming. 


™ CAPACITANCE (V,, = 5V + 10%, V., = OV, T, = 0 to 70°C, f = 1MHz) 


Output Capacitance Loge et ie ee | ee pee = Vig OV. 
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m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Vog- 1 t0 Veg: T, = 0 to 70°C) 


Item Symbol Max. | Unit | Test Condition 

Input Leakage Current | Vy =O V to Vi. 

Vour = 0 V to V,, 

lour = O MA, f = 1 MHz 
Lour = O mA, f = 8 MHz 


Output Leakage Current | 
Operating V.,, Current | 


Standby V.,, Current ai CE = Via 

Vey Current ig =. =. |. oo iw | Veeeey 
Vi Eee Veg + 0.9? 

Output Voltage a a ea ly, =2.1mA 
Vou en a lon = “400 A 


Notes: 1.  V,, min = -2.0 V for pulse width < 20 ns. | 
| 2. Vmax =V,, + 1.5 V for pulse width < 20 ns. If V,,is over the specified maximum value, 
Read operation can not be guaranteed. 
3. | Only defined for DC and long cycle function test. V,, max = 0.45 V, V,, min = 2.4 V for AC 
function test. 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = SV + 10%, V,, = Veg to Veg, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: <10ns 
* Output load: | 1 TTL Gate + 100 pF (Including scope and jig) 


« Reference levels for measuring timing: 0.8 V/2.0V 


HN28F 101-12 HN28F 101-15 HN28F 101-20 | Teast 
Symbol 


=V 


IL 


Address Access Time tine Le 120 tio 2 4 200 | ns CE=OE=V,, 
Chip Enable Access Time | t 120 150 200 OE=V 

CE IL 
Output Enable Access 2 70 ns | CE=V,, 
Time 


3 
7) 
mal tl 
i 
ra 
TT 


Output Hold to Address 5. 5 5 
Change 


Note: 1. t,,!s defined as the time at which the output becomes an open circuit and data is no longer 
driven. : 
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m@ READ TIMING WAVEFORM 


Address 


a 
CE Standby Mode ee Standby Mode 


if 


High 


=| 
M7 


RA bas on vas BP 
Data Out NUNN! Data Out Valid 4, 


m DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vig = SV t 10%, V,, = 12.0 V0.6 V, T, =0 to 70°C) 


Item 


Input Leakage Current | 


Output Leakage Current 


Operating 


V ce Current 


Standby V,,, Current | 


Vp Current 


Input Voltage * 


(TD.R.HN28F 101) 


Max. Test Condition 

Vy =OVtoV, 

Vout =O V to Vi, 

lour = 0 MA, f = 1 MHz 


lour = O mA, f = 8 MHz 


Symbo 


Li 


LO 


Read 


cc 


_ 


eo) 


CC 


Program| | 


CC3 


1.) 


Erase Automatic Erase 


CC4 
| Manual Erase 
CE = Vin 

CE = Voc 

N pe ie ON 


Programming 


CC5 


om cay om (eo) as 


SBI 


| 200: 


SB2 
Read 
Program| | 


Erase | 


ho nm] oO 
A PO | @ 
> 

© 


PP2 


PP3 Automatic Erase 


vU 
0 
> 


© 


Manual Erase 


rc 


Cc 


=e (ae 
QR jx 
+ 
_ Ww _ —_— 


< 
ma 2 es) GQ} 
a}o 
% 
SS SS 1 eS Se Sur SS ls SS = 


Output Voltage ly = 2 1A 
Von loy = -400 pA 
Notes: 1.  V,,must be applied before V,, and removed after V,,, or V,, and V,, must be applied 


simultaneously. 
Vpp must not exceed 14 V, including overshoot. 


Device reliability may be adversely affected if the device is installed or removed while V,,,, = 


12 Ve 
V,, min = -1.0 V for pulse width < 20 ns. 


If V.,, is over the specified maximum value, programming operation cannot be guaranteed. 
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HN28F101 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Veg = SV + 10%, Vp, = 12.0 v+0.6 V, T, = 0 to 70°C) 


Test Conditions 


- Input pulse levels: 0.45 V/24V 
¢ Input rise and fall times: | <10ns 
* Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


* Reference levels for measuring timing: 0.8 V/2.0V 


HN28F 101-12 HN28F 101-15 HN28F101-20 | — 
Item Symbol} Min. | Max. | Min. | Max. | Min. | Max. | Unit 


Address Setup Time Pate Oe ee ee oe ce | ns 
Address Hold Time i a Ba ns 
Data Setup Tine | ty | 50 | - | 80] - | 50 | - | ms 
Chip Enable Setup Time cereus ee oee ns 
Chip Enable Hold Time | t.,, | 50 | - | 50 | - | 50 | - | ns 
Vp Setup Time a | dee, i tOOr| | 100 F & | foo] = | ns 
Vpp Hold Time | ty, | too} - | too} - | too] - | ns 
Write Enable Pulse Width | cherie: | Oe i, we 180) ee 4 ns 
Write Enable High Time Li AOe Vie mee, ee AO ve. | ns 
Output Enable Setup Time | tyes ns 
Before Command Prog. isi 
Output Enable Setup Time fee] ep Pep fe fo us 
Before Verify 

Verify Access Time pe | 120 a 150 zs 150 ns 
Output Enable Setup Time 120 pe 120 b= | 120 —_ ns 
Before Status Polling | 
Status Polling Access Time} top, | - 120. ss 150 | sooo ns 
Standby Time Before Prog. | teew | 25 | - | 28] - | 2] - | us 
Erase Standby Time <SERCAEDEEALA ms 
Output Disable Time Pte Oe AO 0: | -60e4f Oy 60: | ns 
Automatic Erase Time iter | ef BO) 8 peo |, a Ub Boe S 


Notes: 1. CE, OE, WE must be fixed high during V,p transition from 5 V to 12 V or from 12 V to 5 V. 

2. Except for sending a Command Program, a Read operation at V,, = 12 V is similar toa 
Read operation at V,, = Vi, 

3. t,- is defined as the time at which the output becomes an open circuit and data is no longer 

- driven. 

4. Addresses are taken in on the falling edge of the Write Enable pulse and latched on the 
rising edge of the Write Enable pulse during Chip Enable low. Data is latched on the rising 
edge of the Write Enable pulse during Chip Enable low. 
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m@ PROGRAMMING FLOWCHART 

The HN28F 101 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides faster programming time without voltage stress to the device or 
deterioration in reliability of programmed data. Random transition of CE, OE, and WE are not permitted when 


executing this algorithm. 
START 
Apply Vpp= 120+06V 
Address = 0 


Write Setup Program Command 
Write Program Command 


Wait 25 us 


Write Program Verify Command 
Address + 1—Address 


GO 
NO Last <= 20> MS 
Address ? 
YES YES 


| Write Read Command 
| Apply Vpp= Voc 


(FC.P.Flash) 


Note: In the case of programming two or more HN28F 101 devices simultaneously, the following steps 
should be applied to the verified devices to avoid over programming: 
1. Set-up Program Command: Write FFH 


2. Program Command: Write FFH 

3. Program Verify Command: Write OOH 

4. Program Verify Address: Read Address 
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HN28F101 Series 


@ MANUAL CHIP ERASE FLOWCHART 

The HN28F 101 can be erased with the fast, high-reliability erase algorithm shown in the following flowchart. 
This algorithm provides a fast erase time without voltage stress to the device or deterioration in reliability of 
programmed data. Random transition of CE, OE, and WE are not permitted when executing this algorithm. 


START 
Program All Bytes to OOH (Note 1) 
Set Address 


Write Setup Erase/Erase Command 


Wait 10 ms 


Write Erase Verify Command 
Address + 1 = noarges 


Last a 
Address ? 


Write Read Command 


(FC.E.Flash) 

FAIL 
Note 1: Refer to Fast High-Reliability Programming Flowchart. 
Note: __ In the case of erasing two or more HN28F101 devices simultaneously, the following steps 

should be applied to the verified devices to avoid over erasing: 

1. Set-up Erase Command: Write AOH 

2. Erase Verify Address: Verify Address 

3. Erase Command: Write AOH 

4. EraseVerify Command: Write AOH 
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HN28F101 Series 


m@ PROGRAMMING TIMING WAVEFORM 


ee p Program = = Verif 


50V 
aV 
teow 


Address ~" Shams ae r Address XX XXKXXKKX ro RE XX XXKX 
: i. in — : a 
. oe 


Mm 


loews 


) 


(TD.P.HN28F 101 





Mm MANUAL CHIP ERASE TIMING WAVEFORM 


Sp Erase Erase a 2888 _____. Erase a ee 
vy... 28 V 
. ———_+ 
12V 
Address a OXKKKXXA ae OCOC’ m AXK 


ee valid 
et 
x an 7 7 
toew 
a a en ae 
VO, to VOz ) en conn omman J] comman Pag) 





¥ 


(TD.E.HN28F 101) 
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HN28F101 Series 


m@ AUTOMATIC CHIP ERASE TIMING WAVEFORM 

The fast Automatic Erase algorithm shown in the following timing waveform can be applied. All of the data 
in the chip is erased. External pre-write and erae verify are not required because the cells are pre-written, erased 
and verified automatically by internal control circuitry. Erasure completion can be verified by Status Polling after 
the Automatic Erase starts. Erasure completion can be verified by Status Polling. This algorithm provides a fast 
erase time without any voltage stress to the device or deterioration in data reliability. 


Setup Auto Erase Auto Erase and Status Polling 
5.0 V 


oe rr ee 
Address saa OXKK KKK no XKXKXX 


ine ee 
toew 
We 
aa) 
VO, = =e > i a Bs > 


Status Polling 


M@ STATUS POLLING. 

The HN28F 101 features Status Polling as a method to indicate that the embedded algorithms are either in 
progress or completed. While the Automatic Chip Erase algorithm is in operation, the I/O, pin is lowered to V,, 
until the erase operation is completed. Upon completion of the erase operation, the I/O, pin is set to V,,,. The 
Status Polling feature is only active during the Automatic Chip Erase algorithm. 


Voc 





m 





(TD.AE.HN28F 101) 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


@ HN28F101 SERIES IDENTIFIER CODE 


Menutecwercese [Vf o | o[efofo|+{[i[+] o 
Deicetoe |W to]oj}e|l+|[+jole|+] « 


Notes: The HN28F101 Series Identifier Codes can be read by two methods: 
1. Write 90H to the device with CE = V, and A, = OE = V,, (all other addresses are Don't 
Care). The Device Code of 19H will appear after the fall of OE. The Manufacturer Code of 
07H will appear after A, transitions to V,,. 
2. Apply 12.0V+06V to A, .With A, = V,, (all other addresses are LOW), V,, = Vo,, CE = 
OE = V,, and WE = V,,. The Device Code of 19H will appear. After A, transitions - to V,, the 
Manufacturer Code of 07H will appear on the I/O lines. 
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HN28F4001 Series SSS Pretiminary 


4M (512K x 8-bit) Flash Memory 


m@ DESCRIPTION , 

The Hitachi HN28F4001 is a 4-Megabit CMOS Flash 
Memory organized as 524,288 x 8-bit. The HN28F4001 is 
capable of in-system electrical chip and block erasure and 
reprogramming. 

The HN28F4001 programs and erases data with a 12 V 
Vp Supply and a5 V V_,, supply. The HN28F4001 conforms 
to the JEDEC Standard Dual-Supply EEPROM Command 
Set. Its Automatic Commands do not require complicated 
external control to program or erase data because of its 
automatic verify programming, chip erase and block erase 
functions. 

The block architecture of the HN28F4001 segments the 
device into 32 blocks of 16KBytes each. This feature allows 
the user to erase and reprogram one random biock of data 
and more than one block of data simultaneously. 

Hitachi's HN28F4001 is offered in JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-lead SOP and TSOP 
packages. This allows an easy upgrade from the HN28F 101, 
1 Megabit Flash Memory, as well as socket replacement 
with Mask ROMs. The HN28F4001 TSOP is offered in both 
standard and reverse bend pinouts. 





m@ FEATURES 
e Dual Power Supply: 
Veg = 5 V+ 10% 
Vpp = 12.0 V + 0.6 V (Erase/Program) 
e Fast Access Times: 
150 ns/170 ns (max) 

¢ Low Power Dissipation: 

Read Current: 15 mA (typ) 
Standby Current: 1 pA (typ) 

e Automatic Byte Programming: 
Programming Time: 40 ps/Byte (typ) 
Address, Data, Control Latch Function 
Internal Automatic Program Verify 
Data Polling Function 

e Automatic Chip and Block Erase: 

Erase Time: 4 sec (typ) 
Internal Pre-Write and Erase Verify 
Status Polling Function 

¢ Block Architecture: 

Block Size: 16KBytes x 32 Blocks 

Simultaneous Erase of Multiple Blocks 
e Erase Endurance: 

10,000 times (min) 

e Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
Mask ROM Compatible 

e Packages: 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type 1) 
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HN28F4001 Series 


m@ ORDERING INFORMATION 


Access Tine 
HN28F4001FP-15 150 ns 32-lead Plastic SOP 
HN28F4001T-17 170 ns (TFP-32D) 






HN28F4001R-15 150 ns 32-lead Plastic TSOP 
HN28F4001R-17 150 ns (TFP-32DR) 
Reverse bend 


m@ PIN ARRANGEMENT m@ PIN DESCRIPTION 
HN28F4001FP Series Pin Name Function 
A, - Ay; Address 
I/O, - VO, Input/Output 
CE Chip Enable 
OE Output Enable 
Vee Power Supply 
Vie Programming Supply 
V Ground 


(PinD32.HN28F 4001) 
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HN28F4001 Series 


m@ PIN ARRANGEMENT (continued) 


HN28F4001T Series 


poe eee ee Cree Cees Cee 
S2N Of OOD 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


_ 
oO 


=|—-nwMpoO oh OONDW ©O 





(PinT 132.HN28F4001T) 


HN28F4001R Series 


g 
8 
7 
6 
5 
4 
3 
2 
1 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


(PinT 132. HN28F4001R) 
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HN28F4001 Series 


m BLOCK DIAGRAM 






Address 


Latch 


0 >a 
’ A0-A7 
A10,A12 \ 

= 
1/00 O ieee 
ed a ci 
CE © | | 
= O fee 
Vec © - LS 
Vpp O 
O le 


m@ MODE SELECTION 


Mode 

Read 

Command 

Program 

Notes: 1. 
2. 
3. 
4. 
6. 

2-16 


Read 
Output Disable 


~ Standby 


Identifier ' 


Read *° 
Standby 
Write 4» 






| 
T1 


rr 


< 


rm 


< 


= 


< 


rc 
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rm 


< 


rm 


< 


x= 


a 
= 


<| O| 
mM 


r 


< 


=a 


< 


rc 


< 


r 


7 


< 


x 


os 
X~ 
Decoder 
oe 


al 


1024 x 4096 
Memory Matrix 





Y - Gating 


Input ai 
Data 


Address Latch 


=: 
| — 
Ty 


> 


oO 


rm 


R/W/E 2 — A 
Control 
| A8, AQ, Ati, A13-A18 


O 
[B>» : High Threshold Inverter 
tch 


ov 


V2.0 V = 
Veto Ve 
Vg lOwVin. 
Veg to Vo 
ss Vento Vx 


< 


el 
ae] 


PP 


P 


<|< 
me] 


3 


P 


(BD.HN28F4001) 


I/O, to I/O, 
Dour 
High-Z 
High-Z 
Code"07" 
Code"80" 
Dour 
High-Z 

D 


iN 


Device Identifier Code can be output in Command Program Mode. Refer to Command 
Address and Data Input Table. 
1W.4V<sV,<s126V 
Data can also be read when 12 V is applied to V,,. Device Identifier Code can be output by 
Command Inputs. See Device Identifier Mode Description Table for more details. 

Refer to Command Address and Data Input Table. Data is programmed, erased, or verified 
after inputting Commands. 
Status of Programming and Erase can be verified in this mode. Status Outputs on 1/O.. 
I/O, to I/O, are in high impedance states. 
X = Don't Care. V,, = OV to V,. 
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HN28F4001 Series 


m COMMAND ADDRESS AND DATA INPUT 


oe ___ First Cycle _ | Second Cycle . 


Bus Cycles Operation | Address 2| Data ® | Operation) Address ?| Data * 
Required 


















Command 











Read (Memory) * 
Read Identifier Codes 
Set-up Chip Erase/ 












Chip Erase ° | 

Set-up Block Erase/ 2 | Write | = xX 60H ; Write | BA 60H 
Block Erase ® ae _ oa 

Erase Verify © 2 | Write | EVA | AOH | Read xX | EVD 
Setup Auto Chip Erase/ Write X 30H 
Auto Chip Erase ® 

Setup Auto Block Erase/ Write BA DOH 
Auto Block Erase ° 

Setup Program/Program ” X 40H Write PA PD 
Program Verify ” Write PA COH ; Read X PVD 
Setup Auto Program/ | 2 | Write X | 10H | Write | PA | PD 


10 | | 
Auto Program | - bee ae 
Reset tor2 | Write | X | FFH | Write" | X | FFH" 


Notes: 1. Refer to Command Program Mode in Mode Selection about operation mode. 

2. Refer to Device Identifier Mode. IA = Identifier Address, PA = Programming Address, EVA = 
Erase Verify Address, RA = Read Address, BA = Block Address. Addresses are latched on the 
rising edge of chip-enable pulse. 

3. Refer to Device Identifier Mode. PA are latched by Programming Command. ID = Identifier 
Output Code, PD = Programming Data, PVD = Programming Verify Output Data, EVD = Erase 
Verify Output Data. 

4. Command latch default value when applying 12 V to V,, is "OOH". Device is in Read Mode after 
Vpp IS set to 12 V (before other Command is input). 

5. All datain the chip is erased. Erase data according to the Manual Chip Erase Flowchart. 

6. All data in the chip is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on I/O., 

7. Program data according to the Manual Programming Flowchart. 

8. Block data indicated by BA is erased. Erase data according to the Manual Block Erase 
Flowchart. 

9. Block data indicated by BA is erased. Data is automatically programmed to OOH and erased 
by internal logic circuitry. External Manual Erase Verify is not required. Erasure completion 
must be verified by Status Polling on I/O.. 

10. One Byte of data is programmed. Data is programmed automatically by internal logic circuit. 
External program verify is not required. Program completion must be verified by Data Polling 
on I/O... 

11. Write Reset Command twice to exit from program setup state or auto verify program setup 
state. Write it once to exit from others. The Reset Command is not valid during the following: 
(1) Standby time (t,,) during Manual Erase. | 
(2) Erase time (t,-,,, tye73) during Automatic Erase. 

(3) Programming time (t,,,) after inputting setup command (10H) in Auto Verify Programming. 
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HN28F4001 Series. 


m@ ABSOLUTE MAXIMUM RATINGS 


Storage Temperature Under Bias -10 to +80 eo 


Programming Voltage ' V 

All Input and Output Voltage '* V 

Operating Temperature Range een eC 

Storage Temperature Range * Tae °C 
| 1010 +80 


BIAS 


Notes: 1. Relative to V... 
2. Vi, Voy, and V,, min = -2.0V for pulse width < 20 ns. 


IN’ OUT 
3. Device storage temperature range before programming. 


mM CAPACITANCE (T, = 25°C, f = 1MHz) 


ltem Symbol Min. Max. Unit Test Conditions 
Output Capacitance Pe ieee 10 pF Vour = OV 


m@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vo, = SV + 10%, V., = Veg to Veg, T, = 0 to 70°C) 


Min. 


co? 
Test Conditions 

Vin = Veg tO Vig 

Vour = Vsg tO Veg 

lour = O mA, f = 1 MHz 
lour = O mA, f = 6.7 MHz 


3 
ad 
NM | P|] 

x 


© 
Po 
tle re 
lt fal 
mM 
II 


ltem Symbol 


Input Leakage Current 


- 


Oo 16 |£ 
A 

oo 

© 


Output Leakage Current 


rc 


Operating V., Current 


Standby V. Current 


SBI . Via 

- Ria a CE =V,,+0.3V 
V pp Current les, i 2 ee pee Vip = 5.5 V 
Input Voltage ° | Mie 0.5 | bee 08a. 

Vin | 222] = [Moo + 0.52 
Output Voltage Vs Po. ft - | 04 | ov | lL, =2.1mA 

Vou ee Se ed lea 


Notes: 1.  V,, min = -1.0 V for pulse width < 50 ns. V,, min = -2.0 V for pulse width < 20 ns. 
2. Vmax =V., + 1.5 V for pulse width < 20 ns. If V,,, is over the specified maximum value, 
Read operation can not be guaranteed. : 
3. | Only defined for DC and long cycle function test. V,, max = 0.4 and V,, min = 3.0 V for AC 
function test. 
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HN28F4001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Von = Veg tO Veg, T, = 0 to 70°C) 


cc! 
Test Conditions 


¢ Input pulse levels: 0.4V/3.0V 
¢ Input rise and fall times: <10ns 
- Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


- Reference levels for measuring timing: 0.8 V,2.0 V 


HN28F4001-15 | HN28F4001-17 | 17 
item Symbol Max. 
Address Access Time 


Test 
Conditions 


CE=OE=V,, 
Chip Enable Access Time OE=V,, 
=V 


Cc 


Output Disable to High-2Z' 


Output Hold to Address 
‘Change 


CE = V,, or OE =V,, 
CE =OE=V,, 


P[k [hn Max | uni 

| tee | 0 | ns | OF 
Output Enable Access ae sal aad E 
Time 





Note: 1. t,,-is defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


m@ READ TIMING WAVEFORM 


CE Standby mode . Active mode Standby mode 
tcE | | 
OE | 
tor | tor 
tacc .___toH 
Vr, x Q 
re Eien 
ata Ou KX Data out valid 9, 
| 


(TO.R.HN28F 4001) 
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HN28F4001 Series 


mM DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 


(Vig = 5V + 10%, V,, = 12.0 V0.6 V, T, = 0 to +70°C) 


ltem Symbol | Min. | Typ. | Max. | Unit | 
Input Leakage Current ins ho ee de 
Output Leakage Current Pie. i. ah et oe Jk eA 
Operating V,, Read lead Pe eee [Oe mA 
Current les Bae de 4B) eee | mA 
Program bk SILAS mA 
Verify 
met [Te [s 
Verify | 
| Standby Veo Current a eee eee 
V pp Current Read Pe Ree Ty 200 
=e 
Verify | 
a 
Verify | 
Wa fee? [Nero] Vv 
Output Voltage Ne p=] = | 04 fv | 
Vou | 24 | = fo = | Vv | 
Notes: 1. V 


Test Conditions 

Vin = Vg tO Vio 

Vour = Vsg t0 Voc . 

lou = OMA, f = 1 MHz 
lour = O mA, f = 6.7 MHz 
Programming 

Erasing 


Programming Verify 
Erase Verify 


CE = Vi 
CE=V,,+0.3 V 
Vp = 12.6 V 
Programming 
Automatic Erase 


Programming Verify 


Erase Verify 


lL, =2.1mA 
Loy = 400 pA 


oo ppPower on/off timing: V., must be applied before or simultaneously with V,,, and. 


removed after or simultaneously with V,,. These conditions must be satisfied at power on 


and off caused by power failure to the device. 


5V 
Voc 
OV 


12V 
5V 

Vpp 

ov 


2.  V,, must not exceed 14 V, including overshoot. 





3: Device reliability may be adversely affected if the device is installed or removed while Ves 


Se. 


V,, min = -1.0 V for pulse width < 20 ns. 


OO 


Read operation can not be guaranteed. 


7. Only defined for DC and long cycle function test. V,, max = 


function test. 
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lf V,, is over the specified maximum value, programming operation cannot be guaranteed. 


0.4 and V,,min = 3.0 V for AC 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 


HN28F4001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING AND ERASE OPERATIONS 
(Vo = 5V + 10%, V,, = 12.0 V+0.6 V, T, =0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 0.45V/24V 
« Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


« Reference levels for measuring timing: 0.8 V, 2.0V 


HN28F4001-15 | HN28F4001-17 
Item Symbol Mins Mise Mine] Ma] nit Test Condition 


Output Enable Setup Time 100 


OE /CE Setup Time after | t 
Command Write 


Chip Enable Hold Time 
Chip Enable Pulse Width 
Address Setup Time 
Address Hold Time 

Data Setup Time 

Data Hold Time 


CE / OE Setup Time before 
Status Polling 


CE / OE Setup Time t 
before Command Write 


> 
” 
ack eas ak 
rp} oy poy on 
NO PM © 


OESA 
CESA 


t 
t 


Cc 


m 
x 
” 


CEP 





=) 
” 


3 3 a] 


9 
n 


-t 
ot ~-t - 
> 
= 


CESP 
OESP 


-—— 


CESC 
boEsc 


CE / OE Setup Time lacey 
before Verify t 


— a4 


oO 
Oo 


ml 
m 
l 

< 


CE to Output Delay in Verify 
Vop Hold Time 
Total Auto Chip Erase Time} t 


Ww 
2) 
Oo 
(o>) 
© 
© 


loey 


Oo 
m 
” 
< 


- 
< 
Uv 
x= 


a! @® 
EER 


Total Auto Block Erase Time t 


co) 


Total Auto Verify Programming Time | ty, 200 


Standby Time Before Programming 


Erase Standby Time 
Block Address Load Cycle ae 
Block Address Load Time an 


Notes: 1. CE and OE must be fixed high during V,, transition from 5 V to 12 V or from 12 V to5 V. 
2. Except for sending a Command Program, a Read operation at V,,= 12 Vis similar toa 
Read operation at V,, = Vio. 
3.  t,, iS defined as the time at which the output becomes an open circuit and data is no longer 
driven. 


oO; © —_ a sa | oa 
—_ |] - , Poy Mh} OV] NM] oO 
oO © Oo;nNn hy 


+s" 
J 12 
B 
oO 
on 
S| wl ow 
wo o|o0!] Oo 
Oo 
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HN28F4001 Series 


mH PROGRAMMING AND ERASE TIME ' 


Mode Min. | Unit 


Block (16KB) Erase Time Automatic 2 a ee Ss 


Chip (512KB) Erase Time Automatic [a e S 
Block (16KB) Erase Time Automatic pepe S 


Manual 4° - S 


Notes: 1. These values are the same for all read access versions. 

2. Automatic Block Erase does not depend on the number of blocks erased simultaneously. 
3. Excludes pre-write process before Erasure and Verify process (6 us x 16KB or 512KB). 
4. Excludes system overhead. 

5. Minimum Byte Program time = 31 us (25 us Program + 6 us Verify). 

6. T,= 25°C, V,,= 12V, V., = SV. 

7. Theoretical value calculated from t,,,, max. 2 ms x.16KB = 33 seconds. 

8. Theoretical value calculated from Manual Programming Flowchart. 


(25 us + 6 ps) x 100 times x 16KB = 51 seconds. 


ms AUTOMATIC PROGRAMMING TIMING WAVEFORM 

One Byte of data is programmed. External programming verification is not required because these 
operations are executed automatically by internal control circuitry. Programming completion can be verified 
by Data Polling after the Automatic Programming starts. Device outputs reverse input data during auto 
programming on I/O... 1/0, to I/O, are high impedance. 


ieee’ auto verify program Auto pi iecnnanrere area program & data polling EMER ees mode 
ane ceil meer pinnereor=monttn 


me SOO ai KKK MK KKK KKK 


MM 


bid 
toes 










(= 





Se | toesp | | | | 
I / ' toes 
itt 
(07 { commandin — in Data in a ( ) { } Command in 


Data out Data out 


1/(00-6 Lomas Command in [ commansin = Data in Command in 


Command 10H (TD.AP.HN28F4001) 
Notes: 1. To exit from Data Polling in the Automatic Programming Mode, write the next Command. 
Example: Write Reset Command or Read Command to read data after programming. 
2. During Program Time (t,,,) after writing Setup Auto Verify Programming Command (10H), 
the device does not accept any Commands, including Reset. 
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HN28F4001 Series 
m@ AUTOMATIC CHIP ERASE TIMING WAVEFORM 
The fast Automatic Chip Erase algorithm shown in the following timing waveform can be applied. All ofthe 
data in the chip is erased. External pre-write and erase verify are not required because the cells are pre-written 
and data is erased automatically by internal control circuitry. Erasure completion can be verified by Status 


Polling after the Automatic Erase starts. The device outputs V,, level during erasure and V ,,, level after erasure 
on I/O. I/O, to I/O, are high impedence. 


Setup auto chip erase Auto chip erase & status polling Next mode 


aaa 
Veco 5V 


i i eS. 
was XXNERX REX EX KE KEI 


B ‘DF | 
07 rT Command in |) Command in 





VO0-6 4 Command in }}{} Command in }} : Command in 
Command 30H Command 30H 


(TD.ACE.HN28F4001) 


Notes: 1. To exit from Status Polling in the Automatic Chip Erase Mode, write the next Command. 
Example: Write Reset Command or Read Command to read data after it has been erased. 
2. During Erase Time (t,,,,), the device does not accept any Commands, including Reset. 
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HN28F4001 Series 


m@ AUTOMATIC BLOCK ERASE TIMING WAVEFORM 

All of the data in the block (16KBytes) indicated by A,, toA,, is erased. External pre-write and erase verify 
is not required because the cells are pre-written and data in the block is erased automatically by internal control 
circuitry. Erasure completion can be verified by Status Polling after the automatic erase starts. The device 
outputs V., level during erasure and V,,, level after erasure on 1/O,, I/O, to I/O, are high impedence. 

As indicated below, a single random block or any combination of multiple blocks can be erased simultaneously. 


Setup auto block erase Auto block erase &status polling Next mode 


Vor 5V SS 
12V | 

Vv Ean 
" gh 


0V 


+» XRXRSK RK ROR RE ROKER ERE HK RK ERI 
vse FRYRRMRRRRN Be KBE XE KRY a 
AS NSN 

—s he 


OE al nea 


tor 


VO7 pubs es Command in a Command in 


VO0-6 ] Command in DE commana in | F command in| — SS” 





Command in 


Command 20H Command DOH 
(TD.ABE.HN28F4001) 


Notes: 1. 1/O,tol/O,mustnotbe held at FFH (V,, level) when inputting Block addess from A, toA,, after 
writing Command DOH. (Set V, is shown in the above figure). If FFH is held, the device will 
Reset and change to the Read Mode. 
2. To exit from Status Polling mode, write the next Command. 
3. During Block Erase Time (t,_,,), the device does not accept any Commands, including 
Reset. 
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HN28F4001 Series 


m@ MANUAL PROGRAMMING FLOWCHART 

The HN28F4001 can be programmed with the fast, high-reliability programming algorithm shown in the 
following flowchart. This algorithm provides fast programming time without any voltage stress to the device or 
deterioration in reliability of programmed data. 


START 


Apply Vpp =12.0 + 0.6V 


Address=0 


n+1—>n 





Write setup program command 
Write program command 
Wait 25us 


Write program verify command 


Address+1— Address Wait 6ys 


>) 
II 
Oo 


NOGO 


Last address” 


ve 


YES 
Apply Vpp=Voc 


YES 
NO 
YES 
END FAIL 


(FC.P.HN28F 4001) 


Note: In case two or more devices are programmed simultaneously, the following steps should be applied 
to avoid over-programming the verified device: 
1. Setup Program Command: Write FFH 


2. Program Command: Write FFH 

3. Program Verify Command: Write OOH 

4. Program Verify Address: Read Address 
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HN28F4001 Series 


m@ MANUAL PROGRAMMING TIMING WAVEFORM 


Setup program Program Program Verify 





Vec 5V 


hd a 
po-a oo x) ae = ‘oan oc 


( 
CE ca (Note2) 
left ws 
OE 
tos {DH tos 


Command 40H Command CO H 


tvPH 





i 
® 
a 
a 


, 


















toes 
tOF 


Gand) 


(Note 1) 


cai 


CN 


(TD.MP.HN28F4001) 


‘Notes: 1. Thedata outputlevel during program verification may result in an intermediate level between 
Voy and V., due to insufficient programming. _ 
2. After reading Program Verify data (CE and OE turn from V, level to V,,, level), write the next 
Command to read, program, erase and program verify. 
Example: Write Program Verify Command or set Program Verify address to verify next 
address continuously. 
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HN28F4001 Series 


m@ MANUAL CHIP ERASE FLOWCHART 
The HN28F4001 can be erased with the fast, high-reliability chip erase algorithm shown in the following 


flowchart. This algorithm provides a fast erase time without any voltage stress to the device or deterioration in 
data reliability. 





All bits program "0" "1 
Apply Vpp =12.0V + 0.6V 
Address=0 











NOL astro ~ n=30000 ~>NO 





GO 
YES YES 


Apply Vpp=Voc 
END FAIL 


(FC.CE.HN28F4001) 


Note: 1. Program data according to Manual Programming Flowchart. 
2. Incase two or more devices are erased simultaneously, the following steps should be applied 
to avoid over-erasing the verified device: 
1. Setup Erase Command: Write FFH 


2. Erase Command: Write FFH 

3. Erase Verify Command: Write OOH 

4. Erase Verify Address: Read Address 
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HN28F4001 Series 


m@ MANUAL BLOCK ERASE FLOWCHART 
The HN28F4001 can be erased with the fast, high-reliability block erase algorithm shown i in the following 


flowchart. This algorithm provides a fast block (16KBytes) erase time without any voltage stress to the device 
or deterioration in data reliability. 







oe 


Wait 1ms 


| Write erase verify command 
Address+1 —» Address 


aoa NOGO 
NO n=30000 ~>NO 
of block? 


YES 
Apply a 


(FC.BE.HN28F4001) 


Note: 1. Program data according to Manual Programming Flowchart. 
2. \|ncase two or more devices are erased simultaneously, the following steps should be applied 
to avoid over-erasing the verified device: 
1. Setup Erase Command: Write FFH 


2. Erase Command: Write FFH 

3. Erase Verify Command: Write OOH 

4. Erase Verify Address: Read Address 
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HN28F4001 Series 


m MANUAL CHIP ERASE TIMING WAVEFORM 





















_ Setup chip erase _______ Chiperase | - Erase verify = 
Voc 5V | 
12V | 
"PP oy : tVPH 
nas XANAX AKA Mik (ais) OKA) XXXKX XXX 
tey Ni NONE: : 
CE | | | = Note 2 
aes hoa Tg | ICEPI ig ICE - CESV 
OE | | Vn ee HtOES 
tbs 7 tOE tDF 


Command 20H Command 20H Command AOH 





(TD.CE.HN28F4001) 


Notes: 1. Thedata outputlevel during erase verification may resultin an intermediate level between V , 
and V,, due to insufficient erasing. _ 


2. After reading Erase Verify data (CE and OE turn from V, level to V,,, level), write the next 
Command to read, program, erase and program verify. 


Example: Write Erase Verify Command or set Erase Verify address to verify next address 
continuously. 


3. During Standby Erase Time (t,,), the device does not accept any Commands, including Reset. 
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HN28F4001 Series 


m™ MANUAL BLOCK ERASE TIMING WAVEFORM | 
As indicated below, a single random block or any combination of multiple blocks can be erased 


simultaneously. 


| Setup block erase Block erase Erase verify 
12V 
Vpp 
oN tVPH 





SESE ELC) XXX 
a KOO Masts of swtess XK KAM ses KAA 
eS au! tET 


sere KAMA 
or 
— 
ar 
: rel ice tcEsc 
re)= by ae P| 
toES 
tps tDH tos = ye 


Note1 









Note3 


fie 
Py 


[\ 
F 


Command 60H Command 60H Command AOH 


(TD.BE.HN28F4001) 


Notes: 1. The data output level during erase verification may result in an intermediate level between V ,,, 


and V., due to insufficient erasing. 
2. /0,tol/O,mustnotbe held at FFH (V,, level) when inputting Block addess from A,, toA,, after 


writing Command 60H twice. (Set V, is shown in the above figure). If FFH is held, the device 


will Reset and change to the Read Mode. _ 
3. After reading Erase Verify data (CE and OE turn from V, level to V,,, level), write the next 


Command to read, program, erase and program verify. 
Example: Write Erase Verify Command or set Erase Verify address to verify next address 


continuously. 
4. During Standby Erase Time (t,,), the device does notacceptany Commands, including Reset. 
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HN28F4001 Series 


m@ READ TIMING WAVEFORM (V,, APPLIED) 
Vcc 5V 


12V 
Vpp 
OV 


AO -A18 KX x XXX KK) Address valid ' XXX 
tASCE >| 
CE | 


f, 
ae tOESA 
OE | 


+\\\ 
ov {omen (monn 


Command 
OOH or FFH (TD.RTW.HN28F 4001) 





Notes: 1. When 12Vis applied to V,, , programmed data might be destroyed by the voltage fluctuation 
of the supplu voltage, such as a large V., ramp. To suppress voltage fluctuation of V,,, in- 
sertion of a bypass capacitor is recommended. 


m@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


Mm HN28F4001 SERIES IDENTIFIER CODE 


Identifier 





Notes: 1. Device identifier code can be read out by applying 12.0 V + 0.5 V to A9 when V,,, = V,,, or 
inputting Command while V,,=12 V. 
2. Veg = Vpp=5.0 V + 10% when applying 12 V to AY. 
Voc =9-0 V + 10% and V,,=12.0 V + 0.6 V in command inputs. 
3.  A1toA8,A10 to A18, CE, andOE = V,,. 
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HN28F4001 Series 


m IDENTIFIER CODE READ TIMING WAVEFORM (V,, = V., to V,,) 
VID 


"YY cn 
On CHO 





Aias XM 


CE “Tr 1) 


Noor “C€ wn XXXX ai 


Code 07H Code 80H (TD.ID1.HN28F 4001) 


' XXX 


@ IDENTIFIER CODE READ TIMING WAVEFORM (V,p = 12V) 


Voc 5V 






mo XXX KXXX 
aaemD XXX AAAI KA /\ ee ke 


- 


pe 
ap 


co {come —{((revsen (None) 
Code 07 


Command 90 , 
(TD.ID2.HN28F 4001) 


Note: 1. To exit from the Identifier Code Read mode, write the next Command. 
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SECTION 3 
Mask ROM 


1M = 128Kx8 
128Kx8 
128Kx8 


2M. 1128 Kx16 / 256Kx8 


128Kx16 
256Kx8 


4M 256Kx16/512Kx8 
296Kx16 / 512Kx8 
2956Kx16 / 512Kx8 
256Kx16 / 512Kx8 


256Kx16 
256Kx16 
512Kx8 
512Kx8 
512Kx8 
512Kx8 


8M 512Kx16 / 1Mx8 
512Kx16 / 1Mx8 
512Kx16 / 1Mx8 
512Kx16 / 1Mx8 
512Kx16 / 1Mx8 
512Kx16 / 1Mx8 

1Mx8 

1Mx8 

1Mx8 
16M 1Mx16/2Mx8 
1Mx16 / 2Mx8 
— 1Mx16 / 2Mx8 
1Mx16 / 2Mx8 


Mask ROM 


HN62321/331 Series 
HN62321E Series 
HN62321A/331A Series 


HN62412/422 Series 
HN62442B Series 
HN62302B Series 


HN6241 4/434 Series 
HN62415 Series | 
HN62W415 Series 
HN62444 Series 
HN62444B Series 
HN62444BN Series 
HN62314B/334B Series 
HN62344B Series 
HN62335B Series 
HN62W335B Series 


HN62418/428 Series 
HN62W428 Series 
HN62438 Series 
HN62448 Series 
HN62438N Series 
HN62448N Series 
HN62318B/328B Series 
HN62W328B Series 
HN62338B Series 


HN624116 Series 
HN624W116 Series 
HN624316 Series 
HN624316N Series 


HITACHI 


Source 


Data Book 
Data Book 
Data Book 


Data Book 
Data Book 
Data Book 


Data Book 
Addendum 
Addendum 
Data Book 
Data Book 
Data Book 
Data Book 
Data Book 
Addendum 
Addendum 


Data Book 

Data Book 

Replaced by HN62448 
Addendum 

Replaced by HN62448N 
Addendum 

Data Book 

Data Book 

Data Book 


Data Book 
Data Book 
Addendum 
Addendum 
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Page 
3-1 


3-7 


3-11 
ey 
3-23 


3-23 


3-30 
3-93 
3-96 
3-99 


3-102 
3-108 
3-38 
3-45 





HITACHI 
Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 


HN62415 Series —— Preliminary 


4M (256K x 16-bit) and (512K x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62415 Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62415 Series is offered in 40-pin Plastic DIP, 40- 
lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages. 


m FEATURES 

e Single Power Supply: 
Veg =5V+10% 

e Fast Access Times: 
120 ns/150 ns (max) 

e Low Power Consumption: 

Active Current: 150 mW (typ) 
Standby Current: 5 pW (typ) 

e User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

e TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

e Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 

e Packages: 
40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
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HN62415 Series — 


m@ ORDERING INFORMATION 


Package 
HN62415P 120 ns 40-pin Plastic 
HN62415FA | 120 ns 40-lead Plastic 

es | sam | sonra) 
HN62415FP 120 ns 44-lead Plastic 
HN62415TFP 120 ns 44-lead Plastic 

rr 
HN62415F - 120 ns 48-lead Plastic 
| tne _| sorrrratony 
HN62415TT 120 ns 44-lead Plastic 

















m@ PIN ARRANGEMENT 


HN62415P Series | | HN62415FA Series 


40-LEAD 
SOP 
TOP VIEW "Ss TOP VIEW 


29 (7) D15/A-1 


(PinD40.HN62415) (PinT240.HN624 15) 
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HN62415 Series 


m PIN ARRANGEMENT (cont.) 

















HN62415F Series 


m@ PIN DESCRIPTION 


Pin Name Function 
A, -A,- Address 
A, Address (Word-Wide) 
DD Output 
eee CE Chip Enable 
meee OE Output Enable 
BHE _ Byte Enable 
Vig Power Supply 
Wes Ground 
NC No Connection 









Note: 
Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. (PinT248.HN62415) 





HN62415FP Series 
HN62415TFP Series 










44-LEAD 29 
QFP and TQFP 98 
TOP VIEW 


- -~$ O ON OORWN — 


(PinQ44.HN62415) 
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HN62415 Series 


m@ PIN ARRANGEMENT (cont.) 


HN62415TT Series 


44-LEAD 
TSOP 
TOP VIEW 


(PinT244.HN62415) 





Mm BLOCK DIAGRAM 


AO 3-State DO 
Address Output 
Buffer Buffer 
A17 D15/(D7) 
CE 
BHE 
(A-1) | 
(BD.HN62415) 


OE 





Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN62415 Series 


@ ABSOLUTE MAXIMUM RATINGS 


Item Value Unit 
Supply Voltage ' -0.3 to +7.0 V 
Terminal Voltage ' 0.3 to V..+ 0.3 

Operating Temperature Range 0 to +70 °C 


Storage Temperature Range T -55 to +125 °C 


Temperature Under Bias T -20 to +85 °C 


< 


Notes: 1. With respect to V,.. 


m CAPACITANCE 
(Veg = BV £ 10%, Veg = OV, T, = 25°C, V», = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


m@ DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = BV + 10%, V,, = 0 V, T, = 0 to 70°C) 
Unit | Test Condition 


ltem Symbol 


Input Leakage Current ly 10 Vy = Oto Vi, 
Output Leakage Current ‘ 1 CE =2.4V, V,,, =0 to Vo, 
Veg = 9-5 V, Ioouy = 9 MA, t= Min. 





Vog = 5.5 V, CE 2 V,,-0.2V 
Voc = 5.5 V, CE2 2.4V 


en 
eel 
ae ee ee 

Operating V,, Current i ge ee 
Standby V,, Current | bli I Pe 
pbs |e 


Input Voltage 


-telelel= 
<|=|<|<[3]5/2/5/5/¢ 


nm 
rm 
< 
(9) 
Co) 
+ 
© 
w@ 


Output Voltage Vn | 24 [ - | low = -205 WA 
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HN62415 Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 08V/24V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


HN62415-12 HN62415-15 


Item Symbol Min. Unit 
Read Cycle Time an 120 fe 150 ss ns 
Address Access Time Lia se 120 | | 150 ns 
CE Access Time tke tay 120 ee 150 | ns 
OEAeessTneg [te [| | | | ns 
BHE Access Time luc Ss 120 a 150 ns 
Output Hold Time from Gan ns 
Address Change 

Output Hold Time toc ns 
from CE 

Output Hold Time ae ns 
from OE 

Output Hold Time tae ns 
from BHE 5 


Note: 1. — toyz, toyz, and t,,,, are defined as the time at which the output becomes an open circuit and 


are not referenced to output voltage levels. 
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HN62415 Series 


m READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V, ) 


trac 





TOHA 


tcHz 


TAA 
* fc ee 
ar eal oe 


High Z V0, ; VAN High Z 
Data Out XK Data Valid WY 


(TD.R.HN62415) 


i 


Note: 1. — tyyas tone» too are determined by the faster time. 
thas tace» tog are determined by the slower time. 
tu7, to.z are determined by the slower time. 


Word Mode/Byte Mode Switch 


High Z High Z 






Data Valid 


@.4y, 
exOK Data Valid 


taHz tBLz 


(TD.R1.HN62415) 


Note: 1. CE andOE are enabled, A, to A, are valid. ee 
2. D/A, pinis in the output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62W415 Series——___L_ Preliminary 


4M (256K x 16-bit) and (512K x 8-bit) Mask ROM 


Mm DESCRIPTION 

The Hitachi HN62W415 Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 262,144 x 16-bit 
and 524,288 x 8-bit. | 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density 
provideS enough capacity and high performance to be used as a 
character generator in laser printers. 

~ Hitachi's HN62W415 Series is offered in 40-pin Plastic DIP, 40- 

lead Plastic SOP, 44-lead Plastic QFP and TQFP, 48-lead Plastic 
SOP and 44-lead Plastic TSOP packages. 


M@ FEATURES 
¢ Single Power Supply: 
Voc = 3.0 to 5.5V 
e Fast Access Times: 
250 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
¢ User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
¢ Packages: 
40-pin Plastic DIP 
40-lead Plastic SOP 
44-lead Plastic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 
44-lead Plastic TSOP (Type Il) 
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: HN62W415 Series 


m@ ORDERING INFORMATION 
HN62W415P 250 ns 40-pin Plastic 

i eee 
HN62W415FA 250ns 40-lead Plastic 
HN62W415FP 250ns 44-lead Plastic 
HN62W415TFP 250ns 44-lead Plastic 
HN62W415F 250ns 48-lead Plastic 
HN62W415TT 250ns 44-lead Plastic 















m@ PIN ARRANGEMENT 


HN62W415P Series HN62W415FA Series 





40-LEAD 


TOP VIEW 
29 (] D15/A-1 


(PinD40.HN62415) (PinT240.HN62415) 
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HN62W415 Series 


m@ PIN ARRANGEMENT (cont.) 

















HN62W415F Series 


m@ PIN DESCRIPTION 


Pin Name Function 
A,- A, Address 
A, Address (Word-Wide) 
D,- D,. Output 
iter es CE Chip Enable 
TOP VIEW OE Output Enable 
BHE Byte Enable 
Ve Power Supply 
| Nee Ground 
NC No Connection 







Note: 
Pins 11, 12, 13, 36, 37, 
and 38 are connected 
to the inner lead frame. | (PinT248.HN62415) 







HN62W415FP Series 
HN62W415TFP Series | 








44-LEAD. 29 
QFP and TQFP 38 
TOP VIEW 


—- - O ON OO Ff WND — 


(PinQ44.HN62415) 
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HN62W415 Series 


m PIN ARRANGEMENT (cont.) 


HN62W415TT Series 


44-LEAD 
TSOP 
TOP VIEW 





(PinT244.HN624 15) 


m@ BLOCK DIAGRAM 


AO 3-State DO 


Output 
Buffer 


Address Memory 
Buffer 


A17 D15/(D7) 


CE 
BHE 
(A-1) | 


= (BD.HN62415) 
OE 





Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN62W415 Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Item Value Unit 
Supply Voltage ' -0.3 to +7.0 | V 
Terminal Voltage ' -0.3 to V+ 0.3 

Operating Temperature Range 0 to +70 °C 


Storage Temperature Range -55 to +125 C 
-20 to +85 °C 


STG 
Temperature Under Bias T 


<= 


Notes: 1. With respect to V... 


m CAPACITANCE 
(Veg = 3.0 to 5.5V, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ! 


Output Capacitance ' 





Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = 3.0 to 5.5V, Veg = 0 V, T, = 0 to 70°C) 


Item Symbol 


Test Condition 


[ani 
Input Leakage Current Vj Pe NO Ae | Vg =O lo V4 

Output Leakage Current le Fo = | 10 | BA | CE = 2.4V, Vip = 0 to Veg 
Operating V.,. Current lo } | 80 | mA Voge = 9-5 Vy Inoue = O MA, t,,= Min. 
Standby V,, Current lg | - | 30 | BA | Veo = 5.5 V, CE 2 V,,-0.2V 

Input Voltage Vu Vogt0.3 

Output Voltage N Bi pee S| loy = 205 A 
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HN62W415 Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(V., = 3.0 to 5.5V, Ve, = 0 V, T, = 0 to 70°C) 


Test Conditions 





* Input pulse levels: 08V/24V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 
¢ Input/Output Timing Reference level: 1.5V 
Item Symbol Unit 
Read Cycle Time 250 ad ns 
Address Access Time aes ns 
OE Access Time | tee [7 100 |. ns 
BHE Access Time tee ef et ms 
Output Hold Time from Tiss ns 
Address Change 
Output Hold Time fae ns 
from CE 
Output Hold Time oe ns 
from OE 
Output Hold Time Tagg ns 
from BHE 
CE to Output in High Z' ae — 100 | ns 
OE to Output in High Z' oe > 100 ns 
BHE to Outputin High Z’ | t,,, | - | 100 | ns 
CE to Output in Low Z bos p10 | = ns 
OE to Output in Low Z ts Fe es ns 
BHE to Output in Low Z [ae oe tO a J ns 
Note: 1. toys toy, and t,,,, are defined as the time at which the output becomes an open circuit and 


are not referenced to output voltage levels. 
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HN62W415 Series 


m READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V, ) 


tro 


ta 


2s XXK data valid — RR“ 
Data Out OXOOK Data mal KY 


(TD.R.HN62415) 





tpHA 





Note: 1. toyar tone» tou are determined by the faster time. 
thas taces to, are determined by the slower time. 
toy toy are determined by the slower time. 


Word Mode/Byte Mode Switch 


High Z High Z 






Data Valid 


Oe Data Valid 


tBHz tBLz 


(TD.R1.HN62415) 


Note: 1. CE and OE are enabled, A,,to A, are valid. —_ a 
2. D,,/A, pinis in the output state when BHE is high, CE and OE are enabled. There- 
fore, the input signals of opposite phase to the output must not be applied to them. 
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HN62335B Series ———__________ Preliminary 


4M (512K x 8-bit) Mask ROM 


m™ DESCRIPTION 

The Hitachi HN62335B Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition , the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 


Mm FEATURES 

e Single Power Supply: 
Veg = 5 V 410% 

e Fast Access Times: 
120 ns/150 ns (max) 

e Low Power Consumption: 
Active Current: 150 mW (typ) 
Standby Current: 5 pW (typ) 

e Byte-Wide Data Organization 

e TTL-Compatible Inputs and Outputs 

e Three-State Data Outputs 

e Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 





e Packages: 
32-pin Plastic DIP @ PIN ARRANGEMENT 
32-lead Plastic SOP ; 
32-lead Plastic TSOP (Type II) HN62335BP/F/TT Series 


mM ORDERING INFORMATION 



























Access Time 
120 ns 32-pin Plastic DIP 
150 ns (DP-32) 
120 ns 32-lead Plastic SOP 
150 ns (FP-32D) 
HN62335BTT 120 ns 32-lead Plastic TSOP [] g 32-LEAD 94/7 
150 ns (TTP-32D) = 1Oxee View 23 





(PinD32.HN62314B,334B) 
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HN62335B Series 


m@ PIN DESCRIPTION 
Pin Name 
A, ‘ Ais 
D, 7 D, 


1s eal 


Zz 
© 


m@ BLOCK DIAGRAM 


AQ 


Address 
Buffer 


A18 


3-16 





Function 
Address 
Output 
Chip Enable 
Output Enable 
Power Supply 
Ground 


No Connection 


3-State 
Output 
Buffer 


(BD.HN62314B,334B) 
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HN62335B Series 


m@ ABSOLUTE MAXIMUM RATINGS 
Item Value Unit 
Supply Voltage ' -0.3 to +7.0 V 

Terminal Voltage ' 

0 to +70 °C 

Storage Temperature Range -55 to +125 °C 


Temperature Under Bias -20 to +85 °C 


Notes: 1. With respect to V... 


Operating Temperature Range T 


m CAPACITANCE 
(Veg = SV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 
Test Condition 


Input Leakage Current | | =f 10 | BA | Vy =O to Vo, 

Output Leakage Current lege th tL AOs «| CE =2.2V, Vi, = 0 to Vi, 

Operating V,, Current flee | Cree fh BO. “mAs Veg = 9-5 Vi Iboue = O MA, t,,= min. 
Led 


Item Symbol 





Standby V,, Current Lees Vig = 5.5 V, CE 2 V,,-0.2V 
Input Voltage 


Output Voltage Veu Loy = 205 pA 
Vo | - | 04 | = 1.6mA 
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HN62335B Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV + 10%, Ve, = 0 V, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 08V/24V 
¢ Input rise and fall times: <10ns 
¢ Output load: | 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


Note: 


HN62335B- 12 HN62335B- 15 


[_HNe22966-16 | 
Read Cycle Time Ete 20, e oedeape | ns 
Address Access Time | tt | - | 120 | - | 150 | ns 
CE Access Time © Cine ze 120 Le | 150 | ns 
OE Access Time Lee eS Os) om UP ZO ns 
Output Hold Time from ar ns 
Address Change pe eS 
Output Hold Time ane sed ee ee ns 
from CE 
a= [ee [ | 
from OE 
CE to Output in High Z Hasek Serer ns 
OE to Output in High Z a Le heer a: 7. | ns 
CE to Output in Low Z fees ieee ieee We ae ns 
OE to Output in Low Z te Pee see ns 


1. ty, and t,,, define the time at which the output becomes an open circuit and are not 


referenced to output voltage levels. 


m READ TIMING WAVEFORM 


Note: 


3-18 





Address 


t DHA 


= oS 
* — a3 


a tonz 


aoa] 
High Z XK XI 


/ — NXN High Z 
Data Out XK Data Out Valid KX) 


(TD.R.HN62314B,334B) 
1. thas toc» toyo are determined by the faster time. 
tans tice» toe are determined by the slower time. 


tur» ty, are determined by the slower time. 
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HN62W335B Series 


4M (512K x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62W335B Series is a 4-Megabit CMOS Mask 
Programmable Read Only Memory organized as 524,288 x 8-bit. 

The low supply voltage and power consumption of this device 
makes it ideal for battery powered, portable systems. In addition , the 
high density provides enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62W335B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic 
SOP and TSOP packages. This allows socket replacement with 
EPROMs and Flash Memory. 


m@ FEATURES 
e Single Power Supply: 
Voc = 3.0 to 5.5V 
e Fast Access Times: 
250 ns (max) 
¢ Low Power Consumption: 
Active Current: 100 mW (typ) 
Standby Current: 5 wW (typ) 
e Byte-Wide Data Organization 
e TTL-Compatible Inputs and Outputs 
e Three-State Data Outputs 
e Pin Arrangement: 
JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 
e Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type II) 


m@ ORDERING INFORMATION 


Type No. 


HN62W335BP 32-pin Plastic DIP 
(DP-32) 


32-lead Plastic SOP 
HN62W335BTT 





















(FP-32D) 
32-lead Plastic TSOP 
(TTP-32D) 









HITACHI 





: Preliminary 


m@ PIN ARRANGEMENT 


HN62W335BP/F/TT Series 


(PinD32.HN62314B,334B) 
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~HN62W335B Series 


m@ PIN DESCRIPTION 


Pin Name 


m@ BLOCK DIAGRAM 


AO 
Address 
Buffer 
A18 
CE 
OE 





Function 
Address 
Output 
Chip Enable 
Output Enable 
Power Supply 
Ground 


No Connection 


3-State 
Output 
Buffer 


(BD.HN62314B ,334B) 
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HN62W335B Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 


Supply Voltage ' -0.3 to +7.0 V 


Terminal Voltage ' -0.3 toV,,+0.3 


Operating Temperature Range 0 to +70 °C 


Storage Temperature Range eo -55 to +125 °C 


Temperature Under Bias -20 to +85 2G 


Notes: 1. With respect to V... 


< 


m CAPACITANCE 
(Vig = 3.0 to 5.5V, V., = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 










Input Capacitance ' 


Output Capacitance | 





Notes: 1. This parameter is sampled and not 100% tested. 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(V.¢ = 3.0 to 5.5V, V., = 0 V, T, = 0 to 70°C) 


Item Symbol Max. Test Condition 


co 
Input Leakage Current ie Po - [100 | pA Vy =O to V,, 
Output Leakage Current = Fe Sk ae: if BASS CE =2.2V, Vy, = 0 to Veg 
Operating V.,. Current tee. et 80 | Veo = 9-5 V, Iboyy = O MA, t,.= min. 
Standby V,, Current re ee ee ae Veg = 9.5 V, CE 2 V,,-0.2V 
Input Voltage Vig 
Output Voltage Von | 24 47 - | Vi | loys -205 HA 
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HN62W335B Series —— 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = 3.0 to 5.5V, V., = 0 V, T, = 0 to 70°C) | | 


Test Conditions 


¢ Input pulse levels: 0.8V/24V 
-¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Input/Output Timing Reference level: 1.5V 


HN62W335B-25 


~ 
< 
: 
a 
o. 


Item } Min. | Max. | Unit 
Read Cycle Time are ns 
Address Access Time ty pe 250 | ns 
CE Access Time ee 250 ns 
OE Access Time ieee eee 100 | ns 
Output Hold Time from aan ns 
Address Change Line 
Output Hold Time ae pokes 
from CE 

Output Hold Time ee po | ae 
from OE | 

CE to Output in High Z re a 100 | ns 
OE to Output in High Z C5" Pee 4 100 ns 
CE to Output in Low Z lg Pto | = ns 
OE to Output in Low Z fee Wes ae ns 


Note: 


1. ty, and t,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 


m@ READ TIMING WAVEFORM 


Note: 


3-22 





trc 
Address 
. toHA 
is , tan 
CE 
OE 
Data Out High Z High Z 





(TD.R.HN62314B ,334B) 
1. thar tone» toyo are determined by the faster time. 
taar lace tog are determined by the slower time. 


3.  ty,,t 4, are determined by the slower time. 
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HN62448 Series 


8M (512K x 16-bit) and (1M x 8-bit) Mask ROM 


m DESCRIPTION 

The Hitachi HN62448 Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The high density and high speed access provide enough capacity 
and high performance to be used in a system using a high speed 16- 
bit or 32-bit microcomputer. In addition the low power consumption 
of this device makes it ideal for battery powered, portable systems. 

Hitachi's HN62448 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448 is also packaged in 
a 48-lead Plastic SOP. 


m FEATURES 
_ © Single Power Supply 
Viog= 5 V+ 10% 

e Fast Access Times: 
100 ns/120 ns (max) 

e Low Power Consumption: 
Active Current: 250 mW (typ) 
Standby Current: 5 pW (typ) 

e User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

¢ Three-State Data Outputs 

e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 

e Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type Il) 
48-lead Plastic SOP 
44-pin Plastic QFP 


m@ ORDERING INFORMATION 


Package 
120 ns (DP-42) 
HN62448FB 100 ns 44-lead Plastic SOP 


HN62448TT 44-lead Plastic TSOP 
HN62448F 100 ns 48-lead Plastic SOP 
HN62448FP 100 ns 44-pin Plastic QFP 
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HN62448 Series 


@ PIN DESCRIPTION 
Pin Name 
A, ~ Ais 


m@ BLOCK DIAGRAM 


AO 


A18 


CE 
BHE 
(At)! 
OE 


Notes: 1. 





Function 
Address 
Address (Word-Wide) 
Output 
Chip Enable 
Output Enable 
Byte Enable 


Power 


Supply 


Ground 


No Connection 


Address 


Buffer 


2. BHESV,, : 16-bit (D,, - D,) 
BHE=V,_ : 8-bit (D, - D,) 


When BHE is low, D,, - D, are in high impedance states. 


3-24 


Memory 
Array 


HITACHI 





3-State DO 
Output 
Buffer 
D15/(D7) 
(BD.HN624 18) 


*:A,, is the Least Significant Address bit in Byte-Wide Mode. 
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HN62448 Series 


m@ PIN ARRANGEMENT 


HN62448P Series HN62448FB Series 
HN62448TT Series 


A4-LEAD 
SOP - 
Peet 3 44-LEAD 
: TSOP 
DIP 3 A1CJ10 top view 
TOP VIEW 


(PinD44.HN62438N) 





HN62448F Series 


48-LEAD 
SOP 
TOP VIEW 


Note: 
Pins 11, 12, 13, 36, 37 
and 38 are connected 


to the inner lead frame. 
(PinT248.HN62438N) 
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HN62448 Series 
m@ PIN ARRANGEMENT, contd. 


HN62448FP Series 


44-LEAD 
PLASTIC QFP 
TOP VIEW 


1 
2] 
3 
4 
5 
6 
7 
8 
9 
1 
1 


0 
1 


(PinQ44.HN624 18) 





m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV £ 10%, Veg = 0 V, T, = 0 to 70°C) 


Item | Symbol | Min. | Max. | Unit, Test Condition 
Input Leakage Current ee. al see Ae, A Vin =O to Vi. 
Output Leakage Current Yee ee GA CE =2.4V, Vy, = 0 to Vo, 
Operating V.,, Current lee | = | 80 | mA | Voc = 9-5 Vy Ioyy = O MA, t,.= Min. 
Standby V,, Current = | = | 30) | pA Veg = 5-5 V, CE 2 V,,-0.2V 
Input Voltage : Vin Vo¢t0.3 
Vv, | -03 | 0.45 
Output Voltage Vis eT eaes loy = -205 pA 
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HN62448 Series 


Mm AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 





(Vig = 5V + 10%, V,, = 0 V, T, = 9 to 70°C) 

Test Conditions 

* Input pulse levels: 08V/24V 

¢ Input rise and fall times: <10ns 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

¢ Input/Output Timing Reference level: Lev 
Item Symbol Min. Unit 
Read Cycle Time te 1100 L 4 120 a ns 
Address Access Time tz pf 100 f= | 120 | ns 
GE Access Time tee | - | 100 f - | 120 | ns 
Output Hold Time from lang ns 
Address Change 
Output Hold Time Tag. ns 
from CE 
Output Hold Time Tas ns 
from OE 
Output Hold Time tag ns 
from BHE 
BHE to Output in High Z | t,,,' p= | 40 f = | 40 | ns 
BHE to Output in Low Z Big a ee eee ns 


Note: 1. te, toyz, and t,,,, define the time at which the output becomes an open circuit and are not 


referenced to output voltage levels. 
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HN62448 Series 


@ ABSOLUTE MAXIMUM RATINGS 


Item Value Unit 
Supply Voltage ' -0.3 to +7.0 V 
All Input and Output Voltage ' a | -0.3 to V., + 0.3 V 
Operating Temperature Range ene 0 to +70 : C 


-55 to +125 °C 
-20 to +85 °C 


Storage Temperature Range — 


Temperature Under Bias BIAS 


ia 


Notes: 1. With respect to V... 


m CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 


@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V_,) 





t DHA 


* | 


toLz 
Data Out High Z OXxK Data Valid PR High Z 


(TD.R.HN62438N) 


Note: 1. — thins tore» toy. are determined by the faster time. 
aa? lace» tog are determined by the slower time. 
tur» tay, are determined by the slower time. 
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HN62448 Series 


m@ READ TIMING WAVEFORM 
Word Mode/Byte Mode Switch 











High Z High Z 
A. 
BHE 
D7 to Do Data Valid 
DistoDs | CK Data Valid 
tBHz taLz 


(TD.R+.HN62438N) 


Note: 1. CE andOE are of select status. A,,to A,are fixed. _ i 
2. OD,,/A,, terminal is of output state when BHE = V,,,, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 





m POWER-UP SEQUENCE 


tAcE 


Address % 1) Valid data 
XKXKXKKK KX \/ XXX \/ xX XXKKKXK KKK XX) 
PON ERRRKKKKXKEKKRKKKKKKKKKL YA _Valiel ata 


(TD.PWRUP) 
t > Ons 


Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. . 
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HN62448N Series 


8M (512K x 16-bit) and (1M x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN62448N Series is an 8-Megabit CMOS Mask 
Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-bit or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62448N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP, 44-lead Plastic TSOP and 
44-lead Plastic QFP packages. The HN62448N is also packaged in 
a 48-lead Plastic SOP. 


m@ FEATURES 
e Single Power Supply 
Vic= 5 V+ 10% 

e Fast Access Times: 
100 ns/120 ns (max) 

* Fast Address Access Times (A,, A,): 
50 ns/60 ns (max) 

e Low Power Consumption: 
Active Current: 250 mW (typ) 
Standby Current: 5 wW (typ) 

e User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

¢ TTL-Compatible Inputs and Outputs 

e Three-State Data Outputs 

e Pin Arrangements: 
JEDEC Standard Word-Wide/Byte-Wide Pinout 

e Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 
44-pin Plastic QFP 


m@ ORDERING INFORMATION 

Type No Package 
HN62448NP 42-pin Plastic DIP 

| zone | ora 

HN62448NFB 100 ns 44-lead Plastic SOP 
HN62448NTT 100 ns 44-lead Plastic TSOP 
HN62448NF 100 ns 48-lead Plastic SOP 
HN62448NFP 100 ns 44-pin Plastic QFP 
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Preliminary 
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HN62448N Series 


m@ PIN DESCRIPTION 


Pin Name Function 
A, - Ay, Address 
A, Address (Word-Wide) 
D,- D,, Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Voc Power Supply 
Vise Ground 
NC No Connection 


m@ BLOCK DIAGRAM 
AO 
; 
AO 


3-State D0 
Address Memory Nibble 
Buffer Array Decoder 


Output hy 





A18 D7} 
cE So 
————— 
(Aty" So 
OE So 
(BD.HN62438N) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN62448N Series 


m PIN ARRANGEMENT 





HN62448NP Series HN62448NFB Series 
HN62448NTT Series 
NCT10O wy, 44 INC 
AisC]2 43 INC 
A173 42 IA8 
A714 41 (CA9 
A6CI5 40 CIA10 
A5CI16 39 Tat 
A4TI7 gai ean 38 IA12 
A380 37 CA13 
epi = A229 “ALEAD 36 A14 
DIP 3 Ai £j10 TOP VIEW 35 LIA15 
TOP VIEW A011 34 CIAIG 
CEti2 33 CIBHE 
Vs5 13 32 [Vee 
OECI14 31 [ID15/A-1 
DoC15 30 107 
bs 16 2911D14 
D117 28 [1D6 
D918 27 11D13 
D219 26 (ID5 
bio (20 25 1D12 
p32 241D4 





(PinD44. HN62438N) 


HN62448NF Series 
48-LEAD 
SOP 
TOP VIEW 
Note: 


Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 





(PinT248. HN62438N) 
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HN62448N Series 


m@ PIN ARRANGEMENT, contd. 


HN62448NFP Series 


44-LEAD 
PLASTIC QFP 
TOP VIEW 


—~ = O© ON Ooh WDD — 


— © 


(PinQ44.HN62418) 





@ ABSOLUTE MAXIMUM RATINGS 


Item | Symbol Value Unit 


Supply Voltage ' V 


a 
eee 
All Input and Output Voltage ' V 
Operating Temperature Range °C 
ee ee 
a er ae a 





Storage Temperature Range 
Temperature Under Bias 


Notes: 1. With respect to V... 


m CAPACITANCE 
(Veg = BV + 10%, Veg = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


Input Capacitance ' 





Output Capacitance ' 


Notes: 1. This parameter is sampled and not 100% tested. 
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HN62448N Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(V.g = SV + 10%, Vz, = 0 V, T, = 0 to 70°C) 
Test Conditions 


° Input pulse levels: 08V/24V 

¢ Input rise and fall times: <10ns | | 

¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 

- Input/Output Timing Reference level: 1.5V 

HN62448N-10 HN62448N-12 
tem Symbol Max. | Min. Unit 
Read Cycle Time t 100 120 ns 
) ae ae eo 

Fast Address Read i 50 ns 
Cycle Time 
Address Access Time Ley | - | 100 | - | 120, ns 
Fast (Address Access) hs 50 ns 
Time 
Orme Ting [te | | | | |e 
Bre pomes tine [we [| WO [| | 
Output Hold Time from tk ns 
Address Change 
Output Hold Time Tue ns 
from CE 
Output Hold Time Lo | ns 
from OE 
Output Hold Time an ns 
from BHE 
BHE to Output in HighZ | t,,,' L eel ge hee a ns 
BHE to Output in Low Z t. ee ih ee - ns 


Note: 1. — tay, to, and t,,, define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. | 
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HN62448N Series 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Veg = 0 V, T, = 0 to 70°C) 


ltem Symbo Max. 


Test Condition 





Input Leakage Current prerene error Vy =O to V.. 
Output Leakage Current tee ee AO” A CE =2.4V, Vour = 0 to Veg 
Operating V,,. Current biel ae 120 Veo = 9-5 Vi. lou = 0 ve tao= Min. 
Standby V,,, Current betel! Veg = 5-5 V, CE 2 V,,-0.2V 
Input Voltage pape Voc+0.3 
Output Voltage re ane ae loy = 205 pA 
m READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V,,) 
tre 


ToHA 


ae 
° hae aa 
eer 


toLz 





Data Out High 2 OxX) Data Valid RY) High Z 


‘ 


(TD.R.HN62438N) 


Note: 1. touas tone» too are determined by the faster time. 
thar tace» tog are determined by the slower time. 


tuz, tz are determined by the slower time. 
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HN62448N Series 


@ READ TIMING WAVEFORM 
Word Mode/Byte Mode Switch 






High Z High Z 
A.4 
BHE 
Dy to Do Data Valid 
Dis to Dg Ox Data Valid 
tBHz tgLz 
(TD.R1.HN62438N) 
Note: 1. CE and OE are of select status. A,,to A, are fixed. | 


2. _D,,/A,, terminal is of output state when BHE = V,,, CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. | 


Fast Address Access 





TOHA 
OI, VY vata WR Arai KA Arai KR Ava 
Data Out ROOK bate ROK Oa ROK Dat RA bats 


—— —_ (TD.RN.HN62438N) 
Note: E and OE are enabled. 
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HN62448N Series 


m POWER-UP SEQUENCE 


AG) spscepreutc aaa 
Voc 
OV 
tACE 
rn) ca 
Address ad Valid data 
\/ KKXXK XXXXKKKX KX Xxx xX XXXXKKX KK) 
POE RRR RK KIKI KY Vals 


(TD.PWRUP) 
t>Ons 


Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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HN624316 Series 


16M (1M x 16-bit) and (2M x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN624316 is a 16-Megabit CMOS Mask 
Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed provide enough capacity and 
high performance to be used in a system using a high speed 16-bit 
or 32-bit microcomputer. In addition the low power consumption of 
this device makes it ideal for battery powered, portable systems. 

Hitachi's HN624316 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316 is also packaged in a 48-lead Plastic 
SOP. 


m@ FEATURES 
e Single Power Supply: 
Vog = 5 V 410% 
e Fast Random Access Times: 
120 ns/150 ns (max) 
e Low Power Consumption: 
Active Current: 300 mW (typ) 
Standby Current: 5 pW (typ) 
e User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 
¢ TTL-Compatible Inputs and Outputs 
e Three-State Data Outputs 
e Pin Arrangements: | 
JEDEC Standard Word-Wide/Byte-Wide Pinout 
e Packages: 
42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 
48-lead Plastic TSOP (Type II) 


@ ORDERING INFORMATION 


Type No. Package 


HN624316P 120 ns 42-pin Plastic DIP 
HN624316FB 120 ns 44-lead Plastic SOP 
pe icone 
HN624316F 120 ns 48-lead Plastic SOP 
HN624316TT 120 ns 48-lead Plastic TSOP 
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HN624316 Series 





m@ PIN ARRANGEMENT 


HN624316P Series HN624316FB Series 





48-LEAD 
TSOP 


SOP 
TOP VIEW 


TOP VIEW 





(PinT248.HN624316N) (PinT248.HN6241 16) 
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HN624316 Series 


m PIN DESCRIPTION 


Pin Name Function 
A, - Ai, Address 
A, Address (Word-Wide) 
D,-D,, : Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Ven Power Supply 
Veg Ground 
NC No Connection 


m@ BLOCK DIAGRAM 


AO 3-State oh 
Address Memory Hex/ Output 
Buffer Array Byte Buffer 
A19 D15 
(D7) 


CE —>0 = 
Saal sce SS 
(At)* So 


OE —— ae 





(BD.HN624 116) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,,: 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 


HITACHI 


3-40 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 


HN624316 Series 


m@ ABSOLUTE MAXIMUM RATINGS 
Item Symbol Value Unit 
-0.3t0 +7.0 | V 
-0.3 to V,,+ 0.3 V 
0 to +70 2G 
-55 to +125 °C 


-20 to +85 °C 


i 
<. 


< 


re) 
oO 


Supply Voltage ' 
Ail Input and Output Voltage ' 


IN, © OUT 


Operating Temperature Range Tee 


Storage Temperature Range es 


Temperature Under Bias BIAS 


Notes: 1. Relative to V,.. 


m CAPACITANCE 
(Veg = BV + 10%, V., = OV, T, = 25°C, V,, = 0 V, f = 1MHz) 


elt 


Item Symbo 


Max. Test Condition 


Notes: 1. This parameter is sampledand not 100% tested. 


Input Capacitance ' Xs 


Tw 


Output Capacitance '| OC, 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vag = BV + 10%, V., = 0 V, T, = 0 to 70°C) 


Item ; Unit | Test Condition 

Input Leakage Current Vin zOVtoV. 

Output Leakage Current CE =2.2V, Vy, =0VtoV,, 
Operating V,, Current ise Veo = 9-5 V, Inguz = O MA, t,,=min 





eo 
eae 
ae 
bag 
Eas 
[aaa 
a 
Lo 
es 


NMlo}h 
Blow |r 
Ww _h 
c 


Standby V,, Current lee, Veg = 5.5 V, CE 2 V,,-0.2V 
an Vog = 9.5 V, CE 2 2.2V 
Input Voltage Vig Voe+0.3 
Output Voltage V oi ae loy = -205 pA 
Vo. lo. = 1.6 mA 
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HN624316 Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV £ 10%, Veg = 0 V, T, = 0 to 70°C) | 


Test Conditions 


¢ Input pulse levels: 0.8V/24V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Reference level for measuring timing: 1.5V 


Address Access Time Ly = 120 | = | 150 | ns 

Output Enable Access 70 ns 

Time | 

Output Hold Time from an ns 

Address Change | 

Output Hold Time from Tei ns 

Chip Enable 

Output Hold Time from thHo ns 
- Output Enable 

Output Hold Time from re ns 

BHE 

Chip Enable to Output ae 70 ns 

in High-Z ' 

Output Enable to Output louz 70 ns 

in High-Z ' | 

Chip Enable to Output tae 10 10 ns 

in Low-Z 

Output Enable to Output ore 10 ns 

in Low-Z 

BHE to Output in Low-Z tis i) oe ns 


Note: 1. — tor, toyz» tayz are defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 
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HN624316 Series 


m™ READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V, ) 















tac 
tT DHA 
— tAA 
GE 
OE 
Data Out High Z High Z 
Note: 1. — tyyuas toc» toy. are determined by the faster time. (TD.R.HN624316N) 
tras tace» tog are determined by the slower time. 
to» te.z are determined by the slower time. 
Word Mode/Byte Mode Switch 
High Z High Z 
A. 
BHE 
Dz to Do Data Valid 
VY ; 
Disto Dg xX Data Valid 


tBHzZ CC IBHE 
(TD.R1.HN624316N) 


Note: 1. If CE and OE are enabled, A,, to A, are valid. ee | 
2. D,,/A_,pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316 Series 


m@ POWER-UP SEQUENCE 


Address 


Dout 


Note: 


3-44 


tACE 


XXX Xx KX xX) 
ROOK RORYY Valid data 


6. XXX XX KKK KX KKK XXX YY XX xX XX xXx) 
SERRA RROD 


t > Ons 


HITACHI 


Valid data 


(TD.PWRUP) 


This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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HN624316N Series 


16M (1M x 16-bit) and (2M x 8-bit) Mask ROM 


m@ DESCRIPTION 

The Hitachi HN624316N is a 16-Megabit CMOS Mask 
Programmable Read Only Memory.organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed Fast Address Access provide 
enough capacity and high performance to be used in a system using 
a high speed 16-bit or 32-bit microcomputer. In addition the low 
power consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN624316N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP, 44-lead Plastic SOP and 48-lead Plastic TOP 
packages. The HN624316N is also packaged in a 48-lead Plastic 
SOP. 


m FEATURES 

¢ Single Power Supply: 

Vog = 5 V4 10% 
e Fast Random Access Times: 
120 ns/150 ns (max) 
Fast Address Access Times (A, A,): 
60 ns/70 ns (max) 

e Low Power Consumption: 

Active Current: 300 mW (typ) 

Standby Current: 5 pW (typ) 
e User Selectable Organization: 

1M x 16-bit (Word-Wide) 

2M x 8-bit (Byte-Wide) 

Switchable with BHE pin 
e TTL-Compatible Inputs and Outputs 
¢ Three-State Data Outputs 
e Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
e Packages: 

42-pin Plastic DIP 

44-lead Plastic SOP 

48-lead Plastic SOP 

48-lead Plastic TSOP (Type Il) 


m@ ORDERING INFORMATION 


Package 
HN624316NP 120 ns 42-pin Plastic DIP 
HN624316NFB 120 ns 44-lead Plastic SOP 
HN624316NF 120 ns 48-lead Plastic SOP 
HN624316NTT 120 ns 48-lead Plastic TSOP 


HITACHI 
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3-45 





HN624316N Series 





m@ PIN ARRANGEMENT 


HN624316NP Series HN624316NEFB Series 


44-LEAD 





SOP 
TOP VIEW 


48-LEAD 
TSOP 


TOP VIEW 





(PinT248.HN624316N) (PinT248.HN6241 16) 
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HN624316N Series 
m PIN DESCRIPTION 


Pin Name Function 
A, - A, Address 
A, Address (Word-Wide) 
D, - D,, Output 
CE Chip Enable 
OE Output Enable 
BHE Byte Enable 
Voc Power Supply 
Vg Ground 
NC No Connection 


m@ BLOCK DIAGRAM 


AO 


Al 












AO 3-State oo 
Address Memory Nibble Hex/ Output 
Buffer Array Decoder Byte Buffer 
A19 





D15 
| | | | | /(D7) 
7 me: irs 
nA <a: 
(a4) So 
OE > 


(BD.HN624316N) 


Notes: 1. *:A, is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,, : 16-bit (D,, - D,) 
BHE=V,, : 8-bit (D, - D,) 
When BHE is low, D,, - D, are in high impedance states. 
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HN624316N Series 


@ ABSOLUTE MAXIMUM RATINGS 


All Input and Output Voltage ' Vin, Your 0.3 toV,,+ 0.3 V 

Operating Temperature Range °C 
Storage Temperature Range °C 
Temperature Under Bias ZC 


Notes: 1. Relative to V,.. 


m CAPACITANCE 
(Vig = BV + 10%, Veg = OV, T, = 25°C, Vy, = 0 V, f = 1MHz) 


Item Symbo | Min. | Typ. | Max. | Unit Test Condition 
Input Capacitance ' in Le | ee. pe Vin = OV 
Output Capacitance! C,, | - | - | 18 | pF | Vog=0V 


Notes: 1. This parameter is sampledand not 100% tested. 


elt 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = SV + 10%, Veg =0V,T,=O0to 70°C) 


Test Condition 
= | 10 | BA | Mie VION cc 

P - [ 10 | pA | CE=22V,V,,=0Vt0 Va. 
| = | 120 | mA | V,, = 5.5 V, Iyour = OMA, tyo=min 
= 
ioe 


Item Symbo 


Input Leakage Current 
pho 


Output Leakage Current 


Operating V,, Current LA 
Standby V,, Current Pee | | 30 | pA Veg = 5.5 V, CE 2 V,,-0.2V 


| 03 | - | 08 | 
Output Voltage Vou | 2a} - | - {vi oy = -205 pA 
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HN624316N Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vig = BV £ 10%, Veg = 0 V, T, = 0 to 70°C) 


Test Conditions 


¢ Input pulse levels: 08V/24V 
¢ Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + CL = 100 pF (Including jig capacitance) 


¢ Reference level for measuring timing: 1.5V 





Item Symbol} Min. Eee a Mex Unit 
Read Cycle Time a 120 a 150 ee ns 
Fast Address Read Le | 70 ns 
Cycle Time 

Address Access Time Ls Poe deo S| 150 ns 
Fast Address Access Tey 70 ns 
Time 

Output Enable Access 70 ns 
Time 

BHE Access Time ae E et leo, 3 150 ns 
Output Hold Time from nar ns 
Address Change 

Output Hold Time from Lie ns 
Chip Enable 

Output Hold Time from ae ns 
Output Enable 

Output Hold Time from | t), ns 
BHE 

Chip Enable to Output bs 70 ns 
In High-Z ! | 

Output Enable to Output Laas 70 ns 
in High-Z ' 

Chip Enable to Output fay 10 10 ns 
in Low-Z 

Output Enable to Output lay 210 10 ns 
in Low-Z 


Note: 1. — toys, toyz, tay, are defined as the time at which the output becomes an open circuit and are 


CHZ’ “OHZ’ 
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HN624316N Series 


@ READ TIMING WAVEFORM 
Word Mode (BHE = V,,) or Byte Mode (BHE = V,,) 





trac 
tbHa 
—_ TAA 
CE 
OE 





Data Out aL 3 OxXK Data Valid ¥”) ge 


Note: 1. — tyuas toc» tpyo are determined by the faster time. (TD.R.HN624316N) 
thas tice» tog are determined by the slower time. 
3. ty, ty, are determined by the slower time. 


Word Mode/Byte Mode Switch 






A. High Z | High Z 

BHE 

Dz to Do Data Valid 
D,5to Dg xx Data Valid 


tgHz tBHE 
(TD.R1.HN624316N) 


Note: 1. If CE and OE are enabled, A,, to A, are valid. _ _ 
2. D,,/A_,pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 
input signals of opposite phase to the output must not be applied to them. 
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HN624316N Series 


Fast Address Access 


| tac tac tac tec 


| 
fost) KKK KS 










TAA toHA toHA 
a F, = ORT XT CX a, 
Data Out ROOK Ba RK Dats ROA Oa KDI) 
Note: CE and OE are enabled. ee eenreseny 
m POWER-UP SEQUENCE 
4.5V ------------f--------- 
Voc | 
OV 
CE 
Address UY YY Valid data 
TAA 
KX KKK KKKKK KKK KKK YECOOCOOCOOSS ) 
ae ORK YY vad date 
: (TD.PWRUP) 
t > Ons 


Note: This device uses an Address Transient Detector (ATD). After power-up to 4.5V, transfer 
either CE or Address. 
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EPROM (UV Erasable and OTP) 


ee NRASRAG 
SECTION 4 


EPROM (UV Erasable and OTP) 


256K 32Kx8 
32Kx8 


512K 64Kx8 


IM 64Kx16 
128Kx8 
128Kx8 
128Kx8 


AM = 256Kx16 /512Kx8 
256Kx16 
256Kx16 
256Kx16 
256Kx16 
912Kx8 


HN27C256A Series 
HN27C256H Series 


HN27512 Series 


HN27C1024H Series 
HN27C101A Series 
HN27C301A Series 
HN27V101A Series 


HN27C4000 Series 
HN27C4096 Series 
HN27C4096H Series 
HN27C4096A Series 
HN27C4096AH Series 
HN27C4001 Series 


HITACHI 


Source 

Data Book 
Data Book 
Data Book 


Data Book 
Data Book 
Data Book 
Data Book 


Data Book 


Page 
4-1 
4-11 
4-21 


4-28 
4-40 
4-52 
4-56 


4-67 


Replaced by HN27C4096A 
Replaced by HN27C4096AH 


Addendum 
Addendum 
Data Book 
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4-1 
4-15 
4-109 
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HN27C4096A Series 


4M (256K x 16-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27C4096A is a 4-Megabit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096A features fast address access times of 100, 
120 and 150 ns and low power dissipation. This combination makes 
the HN27C4096A suitable for high speed 16 and 32-bit microcomputer 
systems. The HN27C4096A offers high speed programming using 
page programming mode. 

Hitachi's HN27C4096A is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 


m@ FEATURES 
e Fast Access Times: 
100 ns/120 ns/150 ns (max) 
e Single Power Supply: 
Veg = 5 V+ 10% 
¢ Low Power Dissipation: 
Active Mode: 35 mW/MHz (typ) 
Standby Mode: 5 pW (max) 
¢ High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 
e Programming Power Supply: 
Vpp = 12.5V40.3V 
e Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 
e Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 


mM ORDERING INFORMATION 


Type No. 


HN27C4096AG-10 40-pin Ceramic DIP 
HN27C4096AG-12 (DG-40A) 
HN27C4096AG-15 

HN27C4096ACC-10 44-lead Ceramic LCC 





HN27C4096ACC-12 (CC-44) 
HN27C4096ACC-15 


HN27C4096ACP-12 120 ns 44-lead PLCC 
HN27C4096ACP-15 150 ns (CP-44) 
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HN27C4096A Series 
m PIN ARRANGEMENT 


HN27C4096AG Series HN27C4096ACC Series 
| HN27C4096ACP Series 


1/013 1014 O15 CE VppNC Voc A17 A16 A15 A14 


012 LJ 
O11 C2 
1/010 LL 
Vos LJ 


Os C4 11 44-LEAD 
JLCC and PLCC 
Vss LJ TOP VIEW 
Nc C] 


1/07 LJ 
1/06 LI 
05 (J 
1/04 LJ 


18 19 20 21 22 23 24 25 26 27 28 
SUU LOL WW 





O03 1/02 1/01 00 OE NC AO A1 A2 AS A4 





(PinD40.HN27C4096) (PinQ44.HN27C4096) 
m@ PIN DESCRIPTION 
Pin Name Function 
A,-A,, Address 

VO,-VO,,  - Input/Output 
CE Chip Enable 
OE Output Enable 
Vee Power Supply 
Vee Programming Supply 
V5¢ Ground 
NC | No Connection 

HITACHI 


4-2 Hitachi America, Ltd. » 2000 Sierra Point Pkwy. « Brisbane, CA 94005-1819 + (415) 589-8300 


HN27C4096A Series 


m@ BLOCK DIAGRAM = 
A7 © 


eateries) 
) 

xX— ; 2048 x 2048 
\ Decoder Memory Matrix 
A170 es 


npu al 
| 
aa eee 

















CE © 
TE ; ; 
O AO ~~— AG 
Veo O- 
V O 
PP [B>* High Threshold Inverter 
ie (BD.HN27C4096) 


m MODE SELECTION 





Mode Vo Wee CE OE /O 
Read Ves Voc Voc Vi Vie Dour 
Output Disable Ve. Vie Vis High-Z 
Standby Veo-Vec Ve Vi, High-Z 
Page Page Prog. Set Vee Vee Vi High-Z 
Prog. Page Data Latch Vop Vie Via Diy 

Page Program Vop Me Vie Vig High-Z 

Page Prog. Verity | Va Dau 

Page Prog. Reset Veg Vin High-Z 
Word Program Vee Vice Vi Via Diy 
Prog. Program Verify Ve Vine Vig Vie oe 

Optional Verify Nas Vee Vii Vi Das 

Program Inhibit Vee Voc Vi, Vi, High-Z 
Identifier VV x Veo Ve V, ID 
Notes: 1. X= Don't Care. V,,=0 V to VQ. 

2. 115V<sV,s12.5V 
HITACHI 
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HN27C4096A Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Supply Voltage | Vig V 

Programming Voltage ' Vos V 

All Input and Output Voltage '? V 

Operating Temperature Range Tass | a © 

' Storage Temperature Range ° Pate * °C 
-55 to +125° 

Storage Temperature Under Bias °C 


Notes: Relative to Vac: 


Viw Your and V,, min = -2.0V for pulse width < 20 ns. 
Device storage temperature range before programming. 
HN27C4096AG and HN27C4096ACC. 


HN27C4096ACP. 


OF ee 


m CAPACITANCE (T, = 25°C, f = 1MHz) | 


Item Unit Test Condition 
Input Capacitance Lene ve ee | pF Vy = OV 
Output Capacitance | Ee et eee pF Vou7 = OV 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Vop = Veg tO Veg, T, = 0 to 70°C) 


Cour 


CC? 


Item Symbol | Min. Typ. Unit |Test Condition 
Input Leakage Current ij A |V.,=5.5V 


Output Leakage Current | 


Eee 

eee ee 
Operating V., Current ee pe ee eo. 

ee ess 


Vour = 9-5 V/0.45 V 
lour = O mA, f = 1 MHz 
lout = O mA, f = 10 MHz 


8 
ro) 
ELE SiE/E 


Standby V.,, Current L dee eee I ee CE =V,, 
| le, Le jee Peo CE =V,,+0.3V 
Vp Current Rules. tees ky s20r Vip = 5.5 V 
Input Voltage Pe Mie uae ke | Vogt 1? 
Vi 0.3 | Rae aS 
Output Voltage Veg a a ee ee low = “400 pA 
<2 


i 
ea 
5 
> 


< 
2 
& 
ph 
ol 


Notes: 1.  V,, min =-1.0 V for pulse width < 50 ns. 
V,,min = -2.0 V for pulse width < 20 ns. 

2. Vi,max =V,, + 1.5 V for pulse width < 20 ns. Pa 

If V.,is over the specified maximum value, Read operation can not be guaranteed. 
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HN27C4096A Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Veg = BV + 10%, Von = Veg tO Veg, T, = 0 to 70°C) 


Test Conditions 


* Input pulse levels: 0.45V/2.4V 
- Input rise and fall times: <10ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


¢ Reference levels for measuring timing: 0.8 V/2.0 V 


| HN27C4096A-15 15 Tact 
ltem Max. | Min. eee Condition 
Address Access Time sx 100 ed 120 co 150 i's CE =OE=V, 
Chip Enable Access Time| t- | - | 100 | - | 120 | - | 150] ns | OE=V,, 
Output Enable Access Rr hd RSs Be CE=V, 
Time 
Output Hold to Address repep pep pep p= CE=OE=V,, 
Change 


Note: 1. t,,- is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


m@ READ TIMING WAVEFORM 


Atos a: 


OE/V pp 


toe | lpr 
tacc toy 


a 


// LLY AA 
Data Out cK Data Out Valid a 





(TD.R.HN27C4096) 
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HN27C4096A Series 


m™ DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS. 
(Veg = 6.25 V £0.25 V, V,, = 12.5 V+0.3V, T, dina 


Item : |Symbol] Min. | Ty Typ Unit | Test Condition 
Input Leakage Current eM ca ee = 6.5 V/0.45 V 
Operating V,, Current Pgs ee ee BO: A] 
Operating V,, Current ae ee Oe CE=V,, 
ee 
v, | 115 | 120] 125 | Vv | 
- Output Voltage ae Loy = -400 pA 


Notes: 1. V,,must be Spaiies before V,,, and removed after V,.. 

Vp Must not exceed 13 V, including overshoot. 

Device reliability may be adversely affected if the device is installed or removed while 

Vop = 12.5 V. a 

Do not change V,,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. 

If V,, is over the specified maximum value, programming operation can not be guaranteed. 
lbp = 40 mA in Word Programming Mode. 


Om 


TOO 
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HN27C4096A Series 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vio = 6.25 V+0.25V, V,, = 12.5 v+0.3V, T, = 25°C +5°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/2.4V 
¢ Input rise and fall times: < 20 ns 

¢ Reference levels for measuring timing: 0.8 V/2.0V 


Cc 


” i] wm ” wo n n w ee) ee) n n n w” 


Item Symbol} Min. | Typ. nit Test Condition 


Address Setup Time re 
Address Hold Time tan 
Data Setup Time 
Data Hold Time 

Chip Enable Setup Time CES 


ona 
io] 
” 


oO 
<= 


Vp Setup Time j 


e+ long ~ - 
me) 
nm 


Vog Setup Time we 


(ona 
”n 


© 
a 


Output Enable Setup Time 


OES 


Output Disable Time 


tr 
fe 
nN 


me 
On 
N 
oF) 


= 


Programming Pulse Width 


+ 
awk, 
Ol 
© 


O 
m 


Data Valid from Output Enable Time 
Chip Enable Pulse Width During Data Latch | t, 


e 


-t 
OQ 
am 
(72) 


Output Enable = V,, Setup Time 
Output Enable = V,, Hold Time 
Output Enable Hold Time 

Vp Hold Time 


Page Programming Reset Time 


f& 
on 


on 

© 

ro) 
— 
wo 
ro) 


- 


OEH 


or 


VRS 


op) wn mw 


s* 
= 


Note: 1. t,, is defined as the time at which the output becomes an open circuit and data is no 
longer driven. | 
2. Page Program Mode will be reset when V,,, is set to V,, or less. 
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HN27C4096A Series 


m@ PAGE PROGRAMMING FLOWCHART 
The Hitachi HN27C4096A can be programmed with the high performance Page Programming algorithm 


shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. ) 


Note: 1. To set the device into Page Programming, apply 12.5 V to V,,, then followed by applying 
12 V to OE. The device operates in Page Program Mode until reset. 
2. Toreset the Page Program Mode, set V,, = V,, or less. 


SET PAGE PROG. LATCH MODE 


Vpp=12.540.3V Voc=6.25+0.25V 
OE=12.0+0.5V 





SET PAGE PROG/VERIFY MODE 
Vpp=12.540.3V Vop=6.25+0.25V 


Address + 1 ~ Adress Program tpw = SOust5% 









SET READ MODE 


Voc=5.040.5V Vpp=VCC YES 


READ 
All Address 


GO 


(FC.PP.HN27C4096) 
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HN27C4096A Series 


m@ PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode 





Program Data Latch Page Program Program Verify 


A2-A17 i a sr 


AO, Al 


cial = Z fee Epo soa. 
pee in TO 
ves] 


Pi 
tvcs Se 
a + 1.25 =e 


Vi 
tvrs 
OF Vix 
Vit 


(TD.PP.HN27C4096) 
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HN27C4096A Series 


m WORD PROGRAMMING FLOWCHART | 

The Hitachi HN27C4096A can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
~ device or deterioration in reliability of programmed data. 


SET PROG/VERIFY MODE 





Vpp=12.5+0.3V Voc=6.25+0.25V 


Address=0 
Program tpw=50ust5% 


Address + 1—Address <n > sees 
GO 
<<" 


Last YES 
Address ? 
SET READ MODE 
Vec=5.040.5V Vpp=Voc 


READ NOGO 
All Address 
GO 
FAIL 
(FC.P.HN27C4096) 
HITACHI 
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HN27C4096A Series 
m™ WORD PROGRAMMING TIMING WAVEFORM 


_ Program __ Program Verity Verify 


e x 


+ Data In Stable Se a 


_ =H 


toes il 


Data 





(TD.P.HN27C4096) 
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HN27C4096A Series 


m OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096A can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. 

This programming algorithm is a combination of Page Programming and Word Verify. Itcan be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 


the total programming time. 


Please refer to the timing specifications for page programming and word programming. 


START 


SET PAGE PROG. LATCH MODE 


Vpp=12.5£0.3V Voc=6.250.25V 
OE=12.040.5V 





Address = 0 


Latch _ 


Address + 1 — Adress 


Latch 


Address + 1 -— Adress 


Latch 


Address + 1 > Adress 


Latch 


SET PAGE PROG. MODE 


Vpp=12.540.3V Vo¢=6.2540.25V 


Address + 1 > Address 


Program tpyw = 50ust5% 


Last 
Address ? 
YES 


PAGE PROG. RESET 
Vpp=VCC=6.2540.25V 


i 


SET WORD PROG.VERIFY MODE 
Vpp=1 2.5+0.3V Voc=6.2540.25V 


Address + 1 ~ Address 


NO 


4-12 


Address = 0 


<i 


NOGO 
n+eio-n 


Program tpw = 50yust5% 


< 


Last 
Address ? 


NOGO 








SET READ MODE 
Voc=5.0£0.5V Vpp=VCC 


READ 
All Address 


GO 
Cen) 


(FC.OPP.HN27C4096) 
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HN27C4096A Series 


m OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 











Page Program Mode Word Program Mode 
Program Data Latch | Page Program Program Verify Program 
OS © Se Sb 
ial 
Set taH 
AO, At BGO ec _ 
Data oor 
ties | 
Vpp 


(TD.OPP.HN27C4096) 
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HN27C4096A Series 


m@ ERASING THE HN27C4096A 

The Hitachi HN27C4096A Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the data is changed to"1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm?. 


m@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automates ly match its 
own erase and programming algorithm. 


@ HN27C4096A SERIES IDENTIFIER CODE 


ra, J10,10,[ 10, [10, [1, [10, [10, [16, 

ara ieitl eesti e 

DevieCode [Vy | X | 1 | o | + | o | o | o | + [ o| 
Notes: 1. Vog rer 
A, = 12.0 V £0.5V 


2. 
3. AA, , A, A CE, OE=V,, 
4 












Identifier Hex Data 





Manufacturer Code 





17 ' 


ee Don' t Care 


m HN27C4096ACP RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C4096ACP package, please make the following screening (baking without bias) 
shown below: 


Program and 
Verify with 
Programmer 


Bake at 
125 to 150°C 
for 24 to 48 hrs 


Verify 
Read 
Out 





(RSC.EPROM) 
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HN27C4096AH Series 


4M (256K x 16-bit) UV and OTP EPROM 


m@ DESCRIPTION 

The Hitachi HN27C4096AH is a 4-Megabit Ultraviolet Erasable 
and One-Time Programmable Electrically Programmable Read Only 
Memory organized as 262,144 x 16-bits. 

The HN27C4096AH features fast address access times of 85 
and 100 ns with 45 ns 4-Word Burst Mode. This combination makes 
the HN27C4096AH suitable for high speed 16 and 32-bit 
microcomputer systems. The HN27C4096AH offers high speed 
programming using page programming mode. 

Hitachi's HN27C4096AH is offered in JEDEC-Standard Word- 
Wide EPROM pinouts in 40-pin Ceramic DIP and 44-lead Ceramic 
and Plastic LCC packages. This allows socket replacement with 
Mask ROMs. 

The Ceramic DIP and Ceramic LCC packages are erasable by 
exposure to Ultraviolet light. The PLCC packaged device is One- 
Time Programmable and once programmed, can not be rewritten. 


m@ FEATURES 
e Fast Access Times: 
85 ns / 100 ns (max) 
e Burst Access Times: 
45 ns / 45 ns (max) 
¢ Single Power Supply: 
Vog = 5 VE 10% 
e Low Power Dissipation: 
Active Mode: = 35 mW/MHz (typ) 
Standby Mode: 30 mA (max) 
e High Speed Page and Word Programming: 
Page Programming Time: 3.5 sec (min) 
e Programming Power Supply: 
Vpp = 12.5V+0.3V 
e Pin Arrangement: 
JEDEC Standard Word-Wide EPROM 
Mask ROM Compatible 
e Packages: 
40-pin Ceramic DIP 
44-lead Ceramic LCC 
44-lead PLCC 


mM ORDERING INFORMATION 


(DG-40A) 
een, 44-lead Ceramic LCC 

(CC-44) 
HN27C4096AHCP-10 44-lead PLCC 


(CP-44) 
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HN27C4096AH Series 
m PIN ARRANGEMENT 


HN27C4096AHG Series HN27C4096AHCC Series 
| HN27C4096AHCP Series 


11013 014 015 GCE Vpp NC Veg A17 A16 A15 A14 


44-LEAD 
JLCC and PLCC 
TOP VIEW 


TOP VIEW 


18 19 20 21 22 23 24 25 26 27 28 
SHULL 





O03 O02 1/01 1/00 OE NC AO At A2 AB A4 





(PinD40.HN27C4096) | (PinQ44.HN27C4096) 
m PIN DESCRIPTION 

Pin Name Function 

AS: Ay Address 

/O, - VO,, Input/Output 
CE | Chip Enable 
OE Output Enable 
Vee Power Supply 
Vee Programming Supply 
Nes Ground 
NC No Connection 
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HN27C4096AH Series 


m BLOCK DIAGRAM 





A7 © (pea eee 

X—- 2048 x 2048 
\ Decoder Memory Matrix 
A170 oe 







Pe 
EF 
ii 
i ena 


1/00 O 





Sada: 
ae We 
CE © 
OE O ‘ ~ 
AO ~~— AG 
Veco O | 
Vv 
PP © T—fof so [> : High Threshold Inverter 
Veo. OS | (BD.HN27C4096) 


mM MODE SELECTION 





Prog. Fags Data Lateh Vpp Vi _ Pn 
Page Program Vor Vi Vi " High-Z 
Page Prog, Verify D. 
Prog. Program Verify Vee Vie Vig Diaz 
Optional Verify Vop Ve Ve Digs 
Program Inhibit Vs Vi, Vi, High-Z 
Identifier Vey Voc Vv, Vv, ID 


Notes: 1. X-=Don't Care. V,,=0 V to V... 
2 115VSV,<S12.5V 
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HN27C4096AH Series 


m@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value | Unit 


Supply Voltage ' | Voc -0.6 to +7.0 V 
Programming Voltage ' Vee -0.6 to +13.5 © V 
All Input and Output Voltage '? -0.6 to +7.0 V 
A, and OE Voltage ? V -0.6 to +13.0 


Operating Temperature Range 0 to +70 °C 


Storage Temperature Range ° T -65 to +1254 2C 
g g STG 
| -55 to +125° 


Storage Temperature Under Bias ~ Oto +80 °C 


rs] 
< 


Notes: 1. Relative to V... 


Vin Your and V,, min = -2.0V for pulse width < 20 ns. 


2 
3. Device storage temperature range before programming. 
4. HN27C4096AHG and HN27C4096AHCC. 

5 


HN27C4096AHCP. 


m CAPACITANCE (T, = 25°C, f = 1MHz) 


Item | |Symbol | Min. | Typ. | Max. | Unit Test Condition 
Input Capacitance PoC bo oe ae pF Viy = OV 
Output Capacitance Comet, eel Bek Veo.) pF Vour = OV 


m DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vog = BV 10%, Vop = Veg tO Veg, T, = 0 to 70°C) 


Item Test Condition 
Input Leakage Current bedi Le wee ees AT) VinzooV 
Output Leakage Current ie ee eS Vout = 5.5 V/0.45 V 
Operating V., Current Nee ee ee lou = OMA, F=1MHZ 
leo | 7 | > | 140 | mA |loyp = OMA, f= 11.7 MHz 
Standby V,, Current es Ee ee i B0r mA |CE=V,, 
Vpp Current Ste ff 1 | 20 BAY Vsg=.0-V 
input Voltage Va P22 T= [or TY 

Pv. ost - | os [v_ 
Output Voltage FWee, ede Wee eM oy = -400 pA 

oe 


Notes: 1.  V,, min = -1.0 V for pulse width < 50 ns. 
V,, min = -2.0 V for pulse width < 20 ns. 
2. V,,max = V,, + 1.5 V for pulse width < 20 ns. 
If V.,is over the specified maximum value, Read operation can not be guaranteed. 


ow 
als 
c 
5 
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HN27C4096AH Series 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 


(Veg = BV + 10%, Vop = Veg 


Test Conditions 

¢ Input pulse levels: 

¢ Input rise and fall times: 
¢ Output load: 


¢ Reference levels for measuring timing: 


Test 
Item Max. | Min. | Max. Condition 
Address Access Time Pee ar ar CE=OE=V,, 
Chip Enable Access Time] 1, | - | 85 | - | 100 | ns | OE=V, 
Output Enable Access Sain StL CE=V,, 
Time. 
Burst Address Access Tee Ff oan | | 45 | ns | CE = Vie 
Output Disable to High-Z'| t,, | 0 | 30 | 0 | 35 | ns | CE=V, 
Output Hold to Address pe fe] fey f= CE=OE=V,, 
Change 
Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 


longer driven. 


m@ READ TIMING WAVEFORM 


Address 


to V,,, T, = 0 to 70°C) 


045V/24V 

<10ns 

1 TTL Gate + 100 pF (Including scope and jig) 
0.8 V/2.0 V 


fr t~—C~SS 


OEN pp 


Data Out 


Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « 


tog t DF 
tacc toy 
igh Data Out Valid ‘pp 
(TD.R.HN27C4096) 
HITACHI 
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HN27C4096AH Series 


m@ READ TIMING WAVEFORM (BURST ACCESS MODE) 








A> to Ai7 
= 
ton 
: XY : 
Data Out Ox (ali 


(TD.RNW.HN27C4000) 


m DC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(Vig = 6.25 V +0.25 V, Vpp = 12.5 V0.3 V, T, = 25°C +5 C) 


Item |Symbol| Min. | Typ. | Max. | Unit | Test Condition 
Input Leakage Current tt ee ee Vy = 6.5 V/ 0.45 V 
Operating V,, Current ee ee ed 50 

Operating V,, Current tale ee ee! 708 CE=V,, 
Input Voltage ¢ 


Output Voltage Vo ig = 400 HA 
eee =2 


Notes: Voc Must be applied before V,,, and removed after V,,. 

Vp Must not exceed 13 V, including overshoot. | 

Device reliability may be adversely affected if the device is installed or removed while 

Vpp = 12.5 V. =o 

Do not change V,, from V, to 12.5 V or 12.5 V to V,, when CE = low. 

V,, min = -0.6 V for pulse width < 20 ns. 

If Vis over the specified maximum value, programming operation can not be guaranteed. 
|p» = 40 mA in Word Programming Mode. | 


oS 


or Ole 
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HN27C4096AH Series 


m AC ELECTRICAL CHARACTERISTICS FOR PROGRAMMING OPERATIONS 
(V.¢ = 6.25 V+ 0.25 V, V,, = 12.5 v+0.3 V, T, = 25°C +5°C) 


Test Conditions 

¢ Input pulse levels: 0.45V/24V 
¢ Input rise and fall times: < 20 ns 

¢ Reference levels for measuring timing: 0.8 V/2.0V 


Item - |Symbol] Min. | Typ. | Max. Unit Test Condition 


Address Setup Time ts ee ee a 
Address Hold Time cs Os |e ye 
Data Setup Time te io i iS 
Data Hold Time b Pe See A 
Chip Enable Setup Time te ep ed 

Vpp Setup Time les } 2] - | 
Veg Setup Time Lea ee 
Output Enable Setup Time }toes | 2 Joo 

Output Disable Time | te | 0 fe | 180 
Programming Pulse Width 


Data Valid from Output Enable Time Le 


Chip Enable Pulse Width During Data Latch 
2 


Output Enable = V,, Setup Time t 


is 
a 
es 
Output Enable = V,, Hold Time . Las rar 
Output Enable Hold Time ES ease 
Vp Hold Time te i ee 

es 


Page Programming Reset Time Ly 


mn ” ” w” ” n 


Note: 1. t,,is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
2. Page Program Mode will be reset when V,, is set to V., or less. 
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HN27C4096AH Series 


m PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096AH can be programmed with the high performance Page Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 


Note: 1. To set the device into Page Programming, apply 12.5 V to V,, then followed by applying 


12 V to OE. The device operates in Page Program Mode until reset. 
2. Toreset the Page Program Mode, set V,, = V,, or less. 


SET PAGE PROG. LATCH MODE 


Vpp=12.5+0.3V Voo=6.25+0.25V 
OE=12.0+0.5V 





Address = 0 


Vpp=12.540.3V Vop=6.25+0.25V 


Address + 1 > Adress Program tpw = S0us+5% 


NO Last 
Address ? 


SET READ MODE 
Voc=5.040.5V Vpp=VCC 










YES 


READ 
Ail Address 


GO 
Cao) 


(FC.PP.HN27C4096) 


HITACHI 


4-22 Hitachi America, Ltd. « 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 » (415) 589-8300 


HN27C4096AH Series 


m PAGE PROGRAMMING TIMING WAVEFORM 


A2-A17 


AO, At 


Data 


eee maa 


Vy 


OE Vix 


Vit 


Page Program Mode 





Program Data Latch Page Program Program Verify 


it L pet 


sn 


a a an 


ora 


ves At 


~ AE 








(TD.PP.HN27C4096) 
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HN27C4096AH Series 


m@ WORD PROGRAMMING FLOWCHART | 

The Hitachi HN27C4096AH can be programmed with the high performance Word Programming algorithm 
shown in the following flowchart. This algorithm provides a fast programming time without voltage stress to the 
device or deterioration in reliability of programmed data. 


SET PROG/VERIFY MODE 
Vpp=12.5t0.3V Voc=6.25+0.25V 


Address + 1—Address <vts > wae 
<< 


Last YES 
Address ? | 
SET READ MODE 
Voc=5.0£0.5V Vpp=Voc 


READ NOGO 
All Address 
GO 
_FAIL 
(FC.P.HN27C4096) 
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HN27C4096AH Series 
m WORD PROGRAMMING TIMING WAVEFORM 


Program Program Verify 


tas 


Data = an Data In Stable a Out rep 


Vpp Mig 
tives 
- a tH 


logs tde 


(TD.P.HN27C4096) 
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HN27C4096AH Series , 


@ OPTIONAL PAGE PROGRAMMING FLOWCHART 

The Hitachi HN27C4096AH can be programmed with the high performance Optional Page Programming 
algorithm shown in the following flowchart. This algorithm provides a fast programming time without voltage 
stress to the device or deterioration in reliability of programmed data. | 

This programming algorithm is a combination of Page Programming and Word Verify. Itcan be used to avoid 
the increased programming verify time when a programmer with a slower machine cycle is used and shorten 
the total programming time. | 


Please refer to the timing specifications for page programming and word programming. 


SET PAGE PROG. LATCH MODE 
Vpp=12.520.3V Vog=6.250.25V 
OE=12.040.5V 


[Address + 1 Across _| 
[Latch 


SET PAGE PROG. MODE 
Vpp=12.540.3V Vog=6.25+0.25V 


Address + 1 > Address Program tpyw = 50pst5% 


NO Last 
Address 2 


YES 
PAGE PROG. RESET 
Vpp=VCC=6.2520.25V 


SET WORD PROG./VERIFY MODE| 
Vpp=12.5t0.3V Voco=6.2540.25V 
Address = 0 


goes 


NOGO 


Address + 1 > Address Program tpy = 50p1s+5% 


<Certy > NOGO 


NO Last 
Address ? 








, 


<= 107 8 


SET READ MODE YES 


Voc=5.0£0.5V Vpp=VCC 


READ 
All Address 


GO 
Cen 


(FC.OPP.HN27C4096) 
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HN27C4096AH Series 


m@ OPTIONAL PAGE PROGRAMMING TIMING WAVEFORM 


Page Program Mode Word Program Mode 








Program Data Latch | Page Program Program Verify Program 


Se Pe D Gal 2 
E 
no.at XT OI {se 


2) 
bata OO 


a anaea 
Vy pw 
OE ViH 


VIL 


(TD.OPP.HN27C4096) 
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HN27C4096AH Series 


Mm ERASING THE HN27C4096AH 

The Hitachi HN27C4096AH Ceramic DIP and Ceramic LCC packages allow these devices to be erased by 
exposure to ultraviolet light of 2537A. All of the datais changed to "1" after this erasure procedure. The minimum 
integrated dose (UV intensity x exposure time) for erasure is 15 W-sec/cm?. 


@ DEVICE IDENTIFIER MODE DESCRIPTION 

The Device Identifier Mode allows binary codes to be read from the outputs that identify the manufacturer 
and the type of device. Using this mode with programming equipment, the device will automatically match its 
own erase and programming algorithm. 


@ HN27C4096AH SERIES IDENTIFIER CODE 


MenuiacurerGode |v, | x [0 | o[o}olo[1 [i]t 
ifelifefolol[i[o 


Notes: 1. V,,=5.0V+410% | 











Identifier 


Device Code 





2. A,=120V+05V | 
3. A,-A,, A,,-A,,, CE, OE =V,, 
4 X = Don't Care 


mM HN27C4096AHCP RECOMMENDED SCREENING CONDITIONS 
Before mounting the HN27C4096AHCP package, please make the following screening (baking without bias) 
shown below: 


Program and 
Verify with 
Programmer 











Bake at 
125 to 150°C 
for 24 to 48 hrs 


(RSC.EPROM) 
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EEPROM 


See ee | 

SECTION 5 | | 

EEPROM Source Page 

64K. 8Kx8 _ HNS8C65 Series Data Book o-1 
8Kx8 HN58C66 Series Data Book 5-15 

256K 32Kx8 HN58C256 Series Addendum 5-1 
32Kx8 HN58C257 Series Addendum 5-12 
32Kx8 _ HN58V257 Series Addendum 9-26 

IM = 128Kx8 HN58C1001 Series Addendum 5-40 
128Kx8 HN58V1001 Series Addendum 5-56 
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HN58C256 Series 


256K (32K x 8-bit) EEPROM 


m@ DESCRIPTION 

The Hitachi HN58C256 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C 256 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C256 achieves fast address access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C256 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C256 features 
Data Polling to indicate completion of erase and programming 
operations. 

The HN58C256 provides several levels of data protection. 
Hardware data protection is provided with noise protection on the 
WE signal and write inhibit on power on and off. 

The HN58C256 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The Hitachi HN58C256 is offered in JEDEC-Standard Byte- 
Wide EEPROM pinouts in 28-pin Plastic DIP and 28-lead SOP 
packages. , 


@ FEATURES 
e Single Power Supply: 
Vic = 5V + 10% 
e Fast Access Time: 
200 ns (max) 
e Low Power Dissipation: 
Active Current: § 20 mW/MHz (typ) 
Standby Current: 200 wW (typ) 
e Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 
e Data Polling 
¢ Data Protection Circuitry on Power On/Off 
e Data Retention: 10 years 
e Erase/Write Endurance: 
100,000 cycles in Page Mode 
¢ Pin Arrangement: 
JEDEC Standard Byte-Wide EEPROM 
e Packages: 
28-pin Plastic DIP 
28-lead Plastic SOP 
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HN58C256 Series 


@ ORDERING INFORMATION 


Package 
HN58C256P-20 200 ns 28-pin Plastic DIP 
HN58C256FP-20 200 ns 28-lead Plastic SOP 










m PIN ARRANGEMENT | m PIN DESCRIPTION | 
HN58C256P Series Pin Name Function 
HN58C256FP Series Rake S Andrane 

VO,- VO, — Input/Output 
OE Output Enable 
CE Chip Enable 
WE Write Enable 
Voc Power Supply 
SOP ° V Ground 


Ss 
TOP VIEW 


(PinD32.HN58C256) 





m™@ BLOCK DIAGRAM 


Veo © High Voltage Generator 00 —— 1/07 
Vss O + 0 


RES O 

\/O Buffer 
and 

Input Latch 


ee Oa | 

oe O Control Logic and Timing 

WE © 

i 


| 
AS © 
Address 
Buffer and 


Latch 
X Decoder Memory Array - 











A6 ( 


Al4 (© 


(BD.HN58C256) 
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HN58C256 Series 


m@ MODE SELECTION 


Mode CE OE WE VO 
Read V, L V, L V, H Dour 
Deselect Vix: a Ve High-Z 
Write Inhibit Vii 

| 
Data Polling vie Data Out (1/O.) 


Note: 1. X=Don't Care 


m@ ABSOLUTE MAXIMUM RATINGS 


ltem Symbol Value Unit 
Supply Voltage ' Vice -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 V 


— 


ie) 
5 
D 


< 
z 


Operating Temperature Range ° 0 to +70 = 


-55 to +125 °C 


4 


Storage Temperature Range ae 


Notes: 1. Relative to V... 
2.  V,,,min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


m CAPACITANCE (7, = 25°C, f = 1MHz) 


Output Capacitance | Cor | - | > | 12 | pF | Vour = OV 
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HN58C256 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Veg = BV + 10%, T, = 0 to 70°C) 


Item Symbol Typ. Unit | Test Condition 


Vig = BBV, Vy = 5.5 V 


Output Leakage Current ie Lee ee Veg = 5-5 V, Voy = 5-5 V/0.4 V 
Standby V,, Current alee Pa 200 CE=V,, 
Operating V,,, Current hes 12 MA | ly, =9 mA, Duty = 100%, 
Cycle = 1 ps 
| 30 MA ||, =O mA, Duty = 100%, 
Cycle = 200 ns 
Vou 24 | [Pv [ene 400 
Notes: 1.  V,, min = -3.0 V for pulse width < 50 ns. | 
m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) | 
Test Conditions 
¢ Input pulse levels: 0.4Vto2.4V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
* Reference levels for measuring timing: 0.8 V, 2.0 V | 
HN58C256-20 Taal 


Unit Condition 


CE =OE =V,, WE=V,, 
S OE = V,,. WE =V,, 

CE = V,,, WE =Vij 

CE = OE = V,,, WE = Vin 


Item Symbol 


Address Access Time _ 
Chip Enable Access Time 


Output Enable Access Time 


Output Hold to Address ca 


Change 


- Output Disable to High-Z' 2 CE=V, WE=V,, 


Note: _1.t,, is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C256 Series 


m@ READ TIMING WAVEFORM 


adres < 
° re 
oa High 

_ | 


(TD.R.HN58C256) 
m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


ltem — Max. Unit Test Condition 
Address Setup Time 
Write Enable to Write Setup Time 


Chip Enable to Write Setup Time 


> 
” 


a) 5 
” yy io) i?) 


<3 


ae) 
Le) ®r wo 


Ss 


TG 


Rae 
i ey 
Lae 
<s 
| 180 


Write Pulse Width 

0 n 
Address Hold Time 10 | - | - fon 
Data Setup Time 100 rd 
Data Hold Time <2 as ns 


Write Enable Hold Time Cueeesax aca 
Chip Enable Hold Time tee Oe eee a ee 
Output Enable to Write Setup Time Se ee 
Output Enable Hold Time Lee Oe a ae 
Write Cycle Time ites HAG, ae eR Senge 
Byte Load Window ji ates, af 100 see ce I us| 


Note: 1. Use this device in a longer cycle than this value. 
2. Write Enable controlled operation. 
3. | Chip Enable controlled operation. 
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HN58C256 Series 


m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


sé SSN 


tas 


mM 





m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 





a 
| toes 
| | olf alton | | 
= \\Y¥ RIS 
: | | ___tos tbH | 
(TD.BE2.HN58C256) 
HITACHI 
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HN58C256 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS .| 


Item Symbol Typ. Max. Unit Test Condition 
Address Setup Time Le 


Write Enable to Write Setup Time] ty? [| 0 


Chip Enable to Write Setup Time tac? 


Write Pulse Width typ? 
Address Hold Time 150 
Data Setup Time an 100 S 


Data Hold Time t 
Write Enable Hold Time lage 


a 
a 
Chip Enable Hold Time te |) 
eed 
Lo 


” 


” 


Output Enable to Write Setup Time 


Output Enable Hold Time t 
Data Latch Time t 
Write Cycle Time 
Byte Load Window 

Byte Load Cycle t 


mn 


Se Se Sor Ss ey SS St Sl SS Oh SS eS 
O1| nl Al w nln RlLnAILnD! HIM wH 


Notes: 1. | Use this device in longer cycle than this value. 
2. Write Enable controlled operation. 
3. Chip Enable controlled operation. 
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HN58C256 Series 
™ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
Address 
AG to A14 
Address == 
ere JIC CPOOSDS 
TAH 


TAS 
Cy _ tBic 


We SK AIRAALY 


© 
mM 


ite p K\wA\ AX ASX 


ae tOEH 


oc SA =i hy Wo WY AY KXLY 


a ORObOO 1 — 


(TD.PE1.HN58C256) 


D 


m@ PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
Address 
A6 to A14 
Address 7™ | . 
soir CS CX >XOUDEXOEOXWIISK 
TAH 


tas 
[ee tBLC 


CE 


We tet K\ AV AN AN XX 


= tOEH 


ce /7 - hee Wo WY \Y RXALY 
Din CD t p< D> & 


(TD.PE2.HN58C256) 
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HN58C256 Series 


m AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item 

Byte Load Window 

Output Enable to Output Delay 
Output Enable to Write Setup Time 
Write Start Time 

Write Cycle Time 


m DATA POLLING TIMING WAVEFORM 


nts me XXKKKXKKXKXYKELK A 


tBL 


J 


toe 


O07 


= 


Unit Test Condition 


ees 


n” 


XXXX 


ng 


toes 
tow 


twc 


(TD.DP.EE) 
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HN58C256 Series 


m@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 us 
from the preceding falling edge of WE or CE. When 
WE or CE is high for 100 ps after data input, the 
EEPROM enters erase and write mode automatically 
and only the input data is written into the EEPROM. 
Data can be written and accessed 10° times in 64 Byte 
units. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


WE and CE Pin Operation 20 ns max 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the - (OP.HN58C1001) 
rising edge of WE or CE. 





Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 10* cycles. 


Data Protection 
To protect the data during operation and power 

on/off, the HN58C256 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may actas a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C256 has a noise 
cancellation function that cuts noise if its width is 
20ns orlessin programming mode. Becareful not 
to allow noise of a width of more than 20 ns on the 
control pins. 
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HN58C256 Series 


(Example) 


‘ 
' 
' 
' 
I 
' 
{ 
! 
' 
t 
bee 
‘ 
| 


*unprogrammable *unprogrammable 


(DPexe.HN58C 1001) 





m™ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V., on/off 
When V.,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 
turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in an 
unprogrammable state while the CPU is in an 
unstable state. 
In addition, when V,, is turned on or off, the input 
level of the control pins (CE, OE, WE) must beheld 
as CE=V,,. or OE=V,, or WE=V,,, level. 





HITACHI 
Hitachi America, Ltd. » 2000 Sierra Point Pkwy. + Brisbane, CA 94005-1819 (415) 589-8300 S-11 


HN58C257 Series 


256K (32K x 8-bit) EEPROM 


@ DESCRIPTION 

The Hitachi HN58C257 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58C257 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58C257 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C257 has a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58C257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN5S8C257 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58C257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58C257 is offered in a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts. 


m@ FEATURES 
e Single Power Supply: 
Vg = 5V + 10% 
e Fast Access Time: 
200 ns (max) 
_© Low Power Dissipation: 
Active Current: § 20 mW/MHz (typ) 
Standby Current: 200 pW (typ) 
e Automatic Programming: 
Automatic Page Write: 10 ms (max) 
64 Byte Page Size 
Automatic Byte Write: 10 ms (max) 
Data Polling and Ready/Busy Signals 
Hardware Data Protection with RES pin 
Data Protection Circuitry on Power On/Off 
Data Retention: 10 years 
Erase/Write Endurance: 
100,000 cycles in Page Mode 
e Packages: 
32-lead Plastic TSOP (Type 1) 
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HN58C257 Series 


m@ ORDERING INFORMATION 


Type No 


HN58C257T-20 200 ns 32-lead Plastic TSOP 
(TFP-32DA) 


200 ns 32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 


















HN58C257R-20 


m@ PIN ARRANGEMENT 


HN58C257T Series 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 





(PinT 132. HN58C257R) 
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HN58C257 Series 


m@ PIN DESCRIPTION © 


Pin Name Function 
A, - Ay, Address 
I/O, - VO, Input/Output 
aa . se Output Enable 
CE Chip Enable 
WE Write Enable 
Vee Power Supply 
Ves Ground 
Rdy/Busy Ready/Busy 
RES Reset 


m@ BLOCK DIAGRAM 











Voc 
cc © High Voltage Generator O00 —— I/O7 
ie ® e 
Aes O——-| > 
_— | /O Buffer 
© Oe yan 
a Input Latch 
CE O Control Logic and Timing | 
AS © 

Address 

Buffer and | 

Latch 

X Decoder Memory Array 

AB () 
| 
A1l4 © 


Data Latch 


HITACHI 


Ready/Busy 


(BD.HN58C257) 
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m@ MODE SELECTION 


HN58C257 Series 


Mode CE | OF | We | AES VO 
Deselect Vie Vi, Vi High-Z 

| 
Data Polling Ve Data Out (I/O.) 
Note: 1. X= Don't Care 


@ ABSOLUTE MAXIMUM RATINGS 
Item Symbol 
Supply Voltage ' 


Q 
(o>) 


= 
2 lz 
< 


Input Voltage ' 


Operating Temperature Range * 2 


% 


Storage Temperature Range Tex 


Notes: 1. Relative to V... 
2. V,, min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


m CAPACITANCE (T, = 25°C, f = 1MHz) 


ltem Symbol 
Input Capacitance 


bee 
Output Capacitance Lae I, 12 


a Re 
peel 12. | PF | 


HITACHI 


Value 


Unit 


-0.6 to +7.0 : V 
-0.5* to +7.0 
0 to +70 
-55 to +125 


°C 
2G 


Test Condition 
Viy = OV 
V 


OUT ~ 
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HN58C257 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Vig = SV + 10%, T, = 0 to 70°C) 


Item Symbol | Min. | Typ. | Max. Unit | Test Condition 
Input Leakage Current lig ee ee ae WA |V,,=5.5V,V,,=5.5V 
Output Leakage Current} 4, | - | - | 2 | BA | Veo = 5.5 V, Vou = 5.5 VI0.4 V 


Standby V,, Current WA |CE=V,, 


12 MA | I|oy, =O mA, Duty = 100%, 
Cycle =1 us, V,,=5.5 V 


La 

a 

BriaLe lou = O MA, Duty = 100%, 

Cycle = 200 ns, V,, = 5.5 V 

aes 

ee 

ee 

= 

La 


CCl 


Q 
o 
rm 


Operating V., Current | 


Input Voltage V 


| 
Output Voltage Ree: ihe see ne 
Notes: 1. |, on RES = 100 mA max. | 


2.  V,, min = -3.0 V for pulse width < 50 ns. 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) 


Test Conditions 


e Input pulse levels: 0.4Vto24V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


° pe leronee levels for measuring timing: 0.8 V, 2.0 V 


Test 
Item Symbol Unit Condition 


Address Access Time CE =OE =V,, WE=V,, 
Chip Enable Access Time OE WE — 


om he 
tee 
Output Enable Access Time mE 


Output Hold to Address 
Change 


= “ 
Output Disable to High-Z' Pope pete CE=V,, WE=V,, 
a 


RES to Output Delay t 


Note: _1.t,, is defined as the time at which the output becomes an ope circuit and data Is no 
longer driven. 
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HN58C257 Series 
m@ READ TIMING WAVEFORM 


ae High 
; | tT _ 


Data Out Valid 


Se 


t 
RES 


(TD.R.HN58C 1001) 
m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


ars |Symbol| Min.' | Typ. | Max. | Unit | Test Condition 
Address Setup Time Lt PO ee | ns | 

Write Enable to Write Setup Time |} tyes | O f - fo = | ons | 

Chip Enable to Write Setup Time EER ee AES 

Write Pulse Width Ete. MOO ge te le itisy 4 


Address Hold Time pete ESOL. = Sse ne. 
Data Setup Time Pots of MOO oe ee ne 
Data Hold Time Pate be eee 
Write Enable Hold Time Eat NO ee i ee) 


Output Enable Hold Time 


ce ee ee ee 

Write Cycle Time bg AOS ee ce ee 
Byte Load Window 100 Ps i = 
peste 

et ee 

aes 


Data Out 









Time to Device Busy 


oT Eee! 
RES to Write Setup Time fee It Ae0e 
| tes 


Voc tO RES Setup Time 





Note: 1. _Use this device in a longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C257 Series 


@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


tos} | TAH 
=F : tcH 
e ~YXX\\_ TKK 
tas 7 
twp aed 
WE KT AA 
| twe 
toes _l, 
_ = ad 
OE See 
| toH 
on —— 
| top 
Rdy/Busy trp | ( 
tRES 
AES 
Voc 
(TD.BE1.HN58C257) 
HITACHI 
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HN58C257 Series 


m@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


nates SEKAI XT 


tws} | TAH 


Tw | PASNISS\ 


a. = : 
e Sy fe ell 
| i Sale 


Rdy/Busy trp - 


WwW 


m 


RES 


(TD.BE2.HN58C257) 
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HN58C257 Series 
wm AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Min.! Max. Unit Test Condition 


pep 


Write Pulse Width _ 


Item 

Address Setup Time 

Write Enable to Write Setup Time 
Chip Enable to Write Setup Time 


Je 
acre o fox 
o 


oo 

ne | 

poms 

| ns | 

pons 

Pte | 180 | 

Address Hold Time ar | ons | 
Data Setup Time (ike i tor 
Data Hold Time {ep 
Write Enable Hold Time [toe pO ee ee ie 
Chip Enable Hold Time tte oO ne eee mee | 
Output Enable to Write Setup Time re rot er ey 
Output Enable Hold Time | toy {| 9 | - | - [as | 
Data Latch Time ee Be 200 Ce es 
Write Cycle Time Fo tw | 10 [= | = | oms | 
Byte Load Window 100 Loe a eed 
Byte Load Cycle to. ‘| 0:85 ) - | 30 | ps | 
Time to Device Busy tos 120 Ea ee es 
RES to Write Setup Time Se 6.2 ee ee ES 
V.,to RES Setup Time bee Pa ee i eh ge | 


Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C257 Series 
PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
Address 
A6 to A14 
Address 
meets XXX XO 
tas ea tAH 


= re tBLc ‘BL 
WE 


ah wa KAALY 
= i K\ KWAN AN ARM 


SE sy WY WY \Y AAAI y 


Din 


toB 


Rdy/Busy he 


Bee 


trp 


(ee 
tRES 


~ (TD.PE1,HN58C257) 
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HN58C257 Series 


m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 


Address 

Add 

me IO OCOOSHOS 
aa 


tas 


CE HS eo AAX\ILY 
we at - K\ AN AN ANS 


OE tee Wo AY AY RAIL 
3X ie 


Dj 


5 


cs 
Rdy/Busy 


tap 


tRES 
(TD. PE2.HN58C257) 
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HN58C257 Series 


m AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item Test Condition 
Byte Load Window 


Output Enable to Write Setup Time ooee 0. fF = | 2 fae 


Write Start Time t 


Write Cycle Time | Lee ee te 


m@ DATA POLLING TIMING WAVEFORM 


mtu ie XXXKKKKXKXXAXXEX = _XKKX 





WE 
tBL toes 
OE 
toe tow 
yor —< Din ) Dout X) (bout 
twc 
(TD.DP.EE) 
@ 
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HN58C257 Series 


m@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 us 
from the preceding falling edge of WE or CE. Datacan 
be written and accessed 10° times in 64 Byte units. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from |/O, to indicate that the 
EEPROM is performing a Write operation. 


Ready/Busy Signal | 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedence except in the write cycle and 


is lowered to V,, after the first write signal. At the end. 


of a write cycle, the Ready/Busy signal changes to 
high impedence. 


WE and CE Pin Operation 
During a write cycle, addresses are latched by the 


falling edge of WE or CE, and data is latched by the: 


rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 


Data Protection 


To protect the data during operation and power. 


or/off, the HN58C257 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may actas a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58C257 has a noise 
cancellation function that cuts noise if its width is 
20ns orlessin programming mode. Be careful not 
to allow noise of a width of more than 20 ns on the 
control pins. 


20 ns max 


(DP.HN58C1001) 





RES Signal _ 

When RES is low, the EEPROM cannotbe read or 
programmed. Therefore, data can be protected by 
keeping RES low when V,,,is switched. RES should © 
be high during read and ‘programming because it 
doesn't provide a latch function. 











Read inhibit Read inhibit 


Program inhibit 


Program inhibit 


| 
| 
| 
| 
| 
| 
| 
| 


Voc 
RES 
| 
| 
| 


(RES. HN58C257) | 
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HN58C257 Series 


Voc 


RES 


WE or CE 


Tus min 100ps min 10ms min 


(DPexe.2.HN58C 1001) 





m@ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V,, on/off 
When V,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset 
signal to RES pin. RES pin should be kept at V.,, 
level when V_, is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 
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HN58V257 Series 


256K (32K x 8-bit) EEPROM 


m DESCRIPTION 

The Hitachi HN58V257 is a 256-Kilobit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 32,768 x 8-bits. The HN58V257 is capable of in-system electrical 
Byte and Page reprogrammability. 

The HN58V257 achieves low supply voltage, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. — 

The HN58V257 has.a 64-Byte Page Programming function to 
make its erase and write operations faster. The HN58V257 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58V257 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. 

The HN58V257 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V257 is offered in a 32-lead Plastic TSOP package in 
both standard and reverse bend pinouts. 


@ FEATURES 
e Single Power Supply: 
=3V+10% 
e Access Time: 
350 ns (max) 
¢ Low Power Dissipation: 
Active Current: § 20 mW/MHz (typ) 
Standby Current: 100 pW (typ) 
e Automatic Programming: 
_ Automatic Page Write: 15 ms (max) — 
64 Byte Page Size 
Automatic Byte Write: 15 ms (max) 
¢ Data Polling and Ready/Busy Signals 
e Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
¢ Data Retention: 10 years 
¢ Erase/Write Endurance: 
100,000 cycles in Page Mode 
e Packages: 
32-lead Plastic TSOP (Type 1) 


| HITACHI 
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HN58V257 Series 


m ORDERING INFORMATION 


Package 


HN58V257T-30 300 ns 32-lead Plastic TSOP 
HN58V257T-35 350 ns (TFP-32DA) 


HN58V257R-30 300 ns 32-lead Plastic TSOP 
HN58V257R-35 350 ns (TFP-32DAR) 
Reverse bend 





m@ PIN ARRANGEMENT 


HN58V257T Series 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 





(PinT 132.HN58C257R) 
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HN58V257 Series 


m PIN DESCRIPTION 


Pin Name Function 
A, - Ay, Address 
/0, - VO, Input/Output 
OE Output Enable 
CE Chip Enable 
WE Write Enable 
Ve Power Supply 
Vee Ground 
Rdy/Busy Ready/Busy 
RES Reset 


m@ BLOCK DIAGRAM 


Veo UO High Voltage Generator 100 —— 1/07 Ready/Busy 
wee @ @ @ 


RES O 





= /O Buffer 
came. ek ad 
aes Input Latch 
oe U Control Logic and Timing 
WE © . poe 
l : 
AS © 

Address 

Buffer and 

Latch 

X Decoder Memory Array 

AB () 
| 
A14 © 





Data Latch 


(BD.HN58C257) 
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HN58V257 Series 


m@ MODE SELECTION 


Mode CE OE WE RES RDY/Busy /O 
Read Vi. Ve Vin High-Z Dae 
Deselect Vie Via Vig Vig High-Z High-Z 


Note: 1. X=Don't Care 


m@ ABSOLUTE MAXIMUM RATINGS 
Item Value Unit 
Supply Voltage ' | V -0.6 to +7.0 V 
-0.5? to +7.0 V 
0 to +70 iC 
-55 to +125 | °C 


Input Voltage ! 


— 


Oo 
5 
os] 


= 
z 


Operating Temperature Range * 


— 


” 
nl 
G) 


Storage Temperature Range 


Notes: 1. Relative to V... 
2.  V,,, min = -3.0V for pulse width < 50 ns. 
3. Including electrical characterisitics and data retention. 


m CAPACITANCE (T, = 25°C, f = 1MHz) 


Gutput Capacitance | Gy, | |. | 12 | oF | Von =v 
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HN58V257 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Vog = 2.7 to 5.5V, T, = 0 to 70°C) 
Item Typ. 
Input Leakage Current 
Output Leakage Current | 


Standby V,,, Current | 


Operating V.,, Current | 


ae 
eae 
ae 
ee 
a 100%, Cycle = 
nies, 
100%, Cycle = 
Input Voltage Vie 037} - | o8 | 
Vn | 22 | = [Moo+0-3 
Vy ee 08) Nan 
Output Voltage I Wan chee ok ee Ome 7 ly = 2-1mMA 
Vou [Vccx0-8 - | - | log = -400 WA 
Notes: 1.  1,,on RES = 100 mA max. 


2.  V,, min = -3.0 V for pulse width < 50 ns. 


Unit 


Test Condition 
Veg = 9.5 V, V, 


= 5.5V 





V 


- CC 


ral] 
mm) m 


i. 
< 


= 


Veo = 5-5 V, Voy, = 8.5 V0.4 V 


our =O MA, V,, = 3.3 V,Duty = 


1 ps 


or =O MA, V,, = 3.3 V,Duty = 


350 ns 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V., = 2.7 to 5.5V) 
Test Conditions 
¢ Input pulse levels: 0.4Vto24V 
¢ Input rise and fall times: < 20 ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
¢ Reference levels for measuring timing: 0.8 V,2.0 V 
Test 
ltem Symbol | Min. | Max. | Unit | Condition 


Address Access Time 


[too | = | 350 | ns | 
pte | - | 350 | ns | 
Output Enable Access Time } ty | 10 | 150 | ns 


Output Hold to Address tou 
Change | 


Chip Enable Access Time 


Output Disable to High-Z' | te | 0 | 90 | ns | 

Tene | 
RES to Output Delay ae 0 | 600 ns 
Note: 


1.t,-is defined as the time at which the output becomes an open circuit and data is no 


longer driven. 
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5-30 


CE = OE =V,, WE = 


OE = V,,. WE =V,, 
CE =V,, WE = V,, 
CE =OE =V,, WE 


i 


=x 


< 


ag 


=V, 


Ww 


WE 


ral mill 
II 

| mi 
I 

<|_< 
m 


O 
m 


IL, 
IL, 


Vin 


ra Vie 


5 Vin 
= Vig 
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- HN58V257 Series 
m READ TIMING WAVEFORM 


OE SS 


tCE 
i Pie 
DF 
er High 
KE Data Out Valid 


tar QS 


VA 


W 


Data Out 
YZ, 


’, 
~ 










| f 
RES | ~ 'DFR | 


(TD.R.HN58C1001) 
m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


ltem Symbol | Min.! Unit Test Condition 


0) 
< 


5 
op) 


Address Setup Time 
Write Enable to Write Setup Time} t,, 
Chip Enable to Write Setup Time 
Write Pulse Width 


_) 
n 


+ 
> 


” 


- 
=e) 
” 


cs 


a 
= 


250 


a] 
” 


=) 
n” 


a 
ae] 

Nh 
Oo 
o) 


oc 
5 
o 


Address Hold Time 
Data Setup Time 

Data Hold Time 

Write Enable Hold Time 
Chip Enable Hold Time 


200 


to al 


> 

a 
a) 
Yn 


ODlnHnI nl YN IR 7) 


is] 

” 
3 
oe) 


> 
7p) 


om a 
9 |[do* 1s" Io 
ele ai 


n 
> 
wn 


Output Enable to Write Setup Time 
Output Enable Hold Time 
Write Cycle Time 

Byte Load Window 


mr 


fe) 

m 

x= 
” 


= on 
on Oo 


—_— 
NO 
co) 


Time to Device Busy 
RES to Write Setup Time 
Vee to RES Setup Time t 


a Co) 
2 
o>) 


+ 
kh 
Oo 
oO 


Dv 
0 


RES 


- 


Note: 1. _Use this device in a longer cycle than this value. 
2. WeEcontrolled operation. 
3. CE controlled operation. 
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HN58V257 Series 


> BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


ness SO KSEE 


e “NXXNN 1 TASNINS\ 
twe “ 

we RAIKY 

g SS WNIRSS7 


Rdy/Busy trp | 


(TD.BE1.HN58C257) 


RES 
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HN58V257 Series 


m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


Meson SEK XT 


ue aah tWH 
eS KN 
Ss tai 
tcw 
CE RAR” 
WC 
toes 


toy 
ie ae 
Rdy/Busy tap | 
“ . 
RES iy 
Voc 


(TD.BE2.HN58C257) 
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HN58V257 Series 


@ AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item Symbol} Min." Typ. Max. Unit Test Condition 


@ 


ine) 
O1 


Write Enable to Write Setup Time| ty, 
Chip Enable to Write Setup Time | t,,? 
Write Pulse Width 


=) 
2) 


Ym] 


= 


Pon 

QO 

=o 
Nh 
O1 
© 
nw 


Address Hold Time 
Data Setup Time t 
Data Hold Time 

Write Enable Hold Time 
Chip Enable Hold Time 


a 
oS |> 
QO |r 
—~1]M 
Oo} © 
O;}oO 


Oo 
” 


” 


ot 
oO 
L 


= 

wo 
SPE Ss Sah) 3S) S84 SS Sy Sata S ro S 
olol wm nD 7) 


ct 
Q 
x 
nD 
” 


Output Enable to Write Setup Time 
Output Enable Hold Time 
Data Latch Time 


Y 


1) 


m 
au| @ 


co) 
oi 
on 


Write Cycle Time 
Byte Load Window 
Byte Load Cycle 


ok 
Nh 
oO 


Time to Device Busy 
RES to Write Setup Time 
Veo to.RES Setup Time 


— ~-e ~e 
frlelel eller 
ro) Qo - r 7) 
b und, 
( (o) 
(o) 


=k 
— | © 
oO 
“” 7] wn” 


Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58V257 Series 


PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 

Address 

A6 to A14 

Address 

se KX (DOOM 


tas 
i tBLc > 


: : a . FRAY 
ce K\ K\yA\ AX AXA 


OE ai WY \Y KAAILY 
Din | p< > (p<D<>—_|- 


toB 


Rdy/Busy is 


(TD.PE1.HN58C257) 
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HN58V257 Series 


m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE wonmense) 


Address , 
A6 to A14 
Address 
aan FS OpOOSSteS 
tas 
tBLc ee 
CE : 


TY K SK RALLY 
We a f KAN ZX ASS 


SE “ae \ \Y \\Y AAAILY 


i” 
Rdy/Busy 


ae f 


trp 


cc 
tRES 


(TD.PE2.HN58C257) 
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HN58V257 Series 


m@ AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


Item [Symbol | Min. | Typ. | Max. Unit Test Condition 
Byte Load Window Pe oo ae 
Output Enable to Output Delay Pte ot On | PASO. ans: | 
OupuEnable Write seuptie | te, | 0 | - | - | ms | 
Write Start Time a PASO) oe aes | 
Write Cycle Time te | - |: | 18 | ms 


m@ DATA POLLING TIMING WAVEFORM 


weer XRKXXXKEKX KEK _XEKK 





WE 
tai toes 
OE 
toe tow 
yor. —X din ) out ¥) bout» 
twc 
(TD.DP.EE) 
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HN58V257 Series 
m@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 

The Page Write feature allows 1 to 64 Bytes of 
data to be written into the EEPROM in a single write 
cycle. Following the initial Byte cycle, an additional 1 
to 63 Bytes can be written in the same manner. Each 
additional Byte load cycle must be started within 30 ps 
from the preceding falling edge of WE or CE. Datacan 
be written and accessed 10° times in 64 Byte units. 


Data a Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


Ready/Busy Signal 

The Ready/Busy signal also allows the status of 
the EEPROM to be determined. The Ready/Busy 
signal is high impedence except in the write cycle and 
is lowered to V, after the first write signal. At the end 
of a write cycle, the Ready/Busy signal changes to 
high impedence. 


WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 


Data Protection ) 
To protect the data during operation and power 

on/off, the HN58V257 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM to 
programming mode by mistake. To prevent this 
phenomenon, the HN58V257 has a noise 
cancellation function that cuts noise if its width is 
20ns orlessin programming mode. Becareful not 
to allow noise of a width of more than 20 ns on the 
control pins. 


t 
' 
J 
I 
' 
J 


20 ns max 


(DP.HN58C1001) 





RES Signal __ 

When RES is low, the EEPROM cannotbe ae or 
programmed. Therefore, data can be protected by 
keeping RES low when Voc iS switched. RES should 


be high during read and ‘programming because it 
doesn't provide a latch function. 









Read inhibit Read inhibit 


Program inhibit 





Program inhibit 





(RES.HN58C257) © 
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HN58V257 Series 


Vcc 


RES 


WE or CE 


Tus min 100us min 10ms min 


ee: Sg, eee 
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m@ FUNCTIONAL DESCRIPTION (continued) 

Data Protection (continued) 

2. Data protection at V,, on/off | 
When V,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc.) 
may turn the EEPROM to programming mode by 
mistake. To prevent this unintentional 
programming, the EEPROM must be kept in 
unprogrammable state by using a CPU reset 
signal to RES pin. RES pin should be kept at V,, 
level when V,,, is turned on or off. 
The EEPROM breaks off programming operation 
when RES becomes low, programming operation 
doesn't finish correctly in case that RES falls low 
during programming operation. RES should be 
kept high for 10 ms after the last data input. 
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HN58C1001 Series 


1M (128K x 8-bit) EEPROM 


m@. DESCRIPTION 

The Hitachi HN58C1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58C1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58C1001 achieves high speed access, low power 
consumption, and a high level of reliability by employing advanced 
MNOS memory technology and CMOS process and circuitry 
technology. 

The HN58C 1001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58C1001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. 

The HN58C1001 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58C1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 10,000 cycles 
in the Page Mode. 

The HN58C1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58C1001 TSOP is offered 
in both standard and reverse bend pinouts. 


m FEATURES 
e Single Power Supply: 
V.. = 5V + 10% 
e High Speed Access Times: 
150 ns (max) 
e Low Power Dissipation: 
Active Current: © 20 mW/MKHz (typ) 
Standby Current: 110 pW (max) 
e Automatic Programming: 
Automatic Page Write: 10 ms (max) 
128 Byte Page Size 
__Automatic Byte Write: 10 ms (max) 
¢ Data Polling and Ready/Busy Signals 
e Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
e Software Data Protection Algorithm 
¢ Data Retention: 10 years 
e Erase/Write Endurance: 
10,000 cycles in Page Mode 
¢ Packages: 
32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type 1) 


HITACHI 
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HN58C1001 Series 


m ORDERING INFORMATION 


Type No. 


HN58C1001P-15 150 ns 32-pin Plastic DIP 
a ee 

HN58C1001FP-15 150 ns 32-lead Plastic SOP 
ae 


HN58C1001T-1 150 ns 32-lead Plastic TSOP 
(TFP-32DA) 


HN58C1001R-15 150 ns 32-lead Plastic TSOP 
(TFP-32DAR) 
| Reverse bend 





m@ PIN ARRANGEMENT | m PIN DESCRIPTION 
HN58C1001P Series Pin Name Function 
HN58C1001FP Series A, - Ay, Address 

I/O, - VO, Input/Output 
Rdy /Busy me OE Output Enable 
CE Chip Enable 
WE Write Enable 
Voc Power Supply 
V5 Ground 
atch Rdy/Busy Ready/Busy 
32-LEAD RES Reset 


SOP _ 
TOP VIEW 





(PinD32.HN58C1001) - 
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HN58C1001 Series 


m PIN ARRANGEMENT (cont.) 
HN58C1001T Series | 


STANDARD PINOUT 
32-LEAD 
TSOP 
TOP VIEW 


REVERSE PINOUT 
32-LEAD 
TSOP 
TOP VIEW 























Address 
Buffer and 
Latch 
X Decoder 
A7 © 
fue 
_ Al6 


HITACHI 











PY and 
Input Latch 
Control Logic and Timing 
jer abe oe 





(PinT 132. HN58C1001R) 


Ready/Busy 
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m@ MODE SELECTION 


HN58C1001 Series 


Mode “OE OE WE RES RDY/Busy /O 
Deselect Vi Vin Vs High-Z High-Z 
Data Polling Vy, Vi, View| Data Out (I/O,) 
Note: 1. X=Don't Care 

m@ ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ' -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 | V 
Operating Temperature Range * Lepr aC 
Storage Temperature Range -55 to +125 | an © 


1. 
2. 


Notes: Relative to Mews 


Vy min = -3.0V for pulse width < 50 ns. 


m@ CAPACITANCE (T, = 25°C, f = 1MHz) 
Item 


Input Capacitance 


a a 


Test Condition 
Vi y= OV 
. Nour = OV 
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HN58C1001 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Vig = 5V + 10%, T, = 0 to 70°C) 


Input Leakage Current kee 
pho | 


Unit | Test Condition 
WA 1V,.=5.5V,V,,=5.5V 
WA | V,. =5.5V, Voy, = 5.5 V0.4 V 


Output Leakage Current 


Standby V, Current aa CE =V,, 


lour = O mA, Duty = 100%, 
Cycle = 1 us 


lie =OmA, Duty = 100%, 
Cycle = 150 ns 


Operating V,, Current Meee ett 


Input Voltage 


E 
oe) 
=, Sas 


Output Voltage foe Ly =2.1mA 
Notes: 1.  V,, min =-1.0 V for pulse width < 50 ns. 
2: ‘lh. “on RES = 100 pA Max. 
m@ AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 5V + 10%) 
Test Conditions 
* Input pulse levels: 0.4Vto24V 
¢ Input rise and fall times: <20ns 
¢ Output load: 1 TTL Gate + 100 pF (Including scope and jig) 
¢ Reference levels for measuring timing: 0.8 V,1.8V 
Test 
ltem Symbol Max. | Unit Condition — 


Address Access Time t CE =OE =V,, WE=V,, 
OE = V,,. WE = V,, 
CE =V,, WE =V,, 


CE =OE = V,, WE =V,, 


ae 
O1 
io) 
3 
” 


Chip Enable Access Time 2 


> 
2 
o 
— 
on 
=) 
” 


Output Enable Access Time 


Output Hold to Address 
Change 


Output Disable to High-Z' CE =V,, WE=V,, 
CE=OE=V,, WE=V,, 


CE-OE-V,, WE-V,, 


RES to Output Delay | tan 


Note: 1.t,, is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 
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HN58C1001 Series 
m READ TIMING WAVEFORM 


tcE 


oe | 
re 7 
—s High 
; es 
Data Out CREE Data Out Valid 


-(TD.R.HN58C1001) 


yo 


ee) 
n 


m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


cnn [Symbol] Min.’ | Typ. | Max. | Unit | Test Condition 
Address Setup Time ihe Oe ce 
Chip Enable to Write Setup Time [alee Ohm. Se lh wee naliee | 
Write Pulse Width | eg eo = se 


Address Hold Time ti | 150 | - | - | ns | 
Data Setup Time tL. | io | - | - | ns | 
Data Hold Time Ga tO | eo Se ae 
Chip Enable Hold Time tei Or i Se es ap Ine | 
Output Enable to Write Setup Time Ete fe ee ee ee 
Output Enable Hold Time flee Oe ok se |) ais 4 
Write Cycle Time we IO ee ap tie 
Byte Load Window | t | too} - | - | os | 
Time to Device Busy | i | 120; = f= fons 
RES to Write Setup Time Hts, | WOO ee, = i peed 
Vg to RES Setup Time lege oh eee ee ee 


Note: 1. | Use this device in a longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C1001 Series 


m@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


tos} | taH 


CE ttt _ “ASN | 


twp — 
WE Se ew 


m 


toEs twe 


iil toEH 


OE \\NO* | pall << 


top 
Rdy/Busy trp | 


tRES 


ooo 


RES 


Voc 
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HN58C1001 Series 


m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


Adress SX BKK KAKA NS 


ve SSSA KYRA 


WIKY 


tcw 
| 1 TOEH 
c& _\NoT ye XN 
— tbH 


ees | 
to 
Rdy/Busy trp 


tRES 


__Eo—o 


RES 
Voc 


(TD.BE2.HN58C 1001) 
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HN58C1001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item . Symbol 


Address Setup Time 


Write Enable to Write Setup Time} t,,° ioe | 


Unit Test Condition 


BE 
je) 
<< 


a 
” 


Con 
> 
aE 
—~ 
i) 


Byte Load Window 
Byte Load Cycle t 


Write Cycle Time 


Oo 
o) 
oO 
oi 
oe) 


Time to Device Busy 
RES to Write Setup Time 
Vg to RES Setup Time 


~” 


Chip Enable to Write Setup Time |_t,,? L-e | Fons | 
Write Pulse Width te? | 250 | = | = | ns | 
tow? | 250] - [| - | ns | 

Address Hold Time 10 | - | - | ns | 
Data Setup Time te 100 on ee ee 
Data Hold Time tow ita ia rs 
Write Enable Hold Time tan? p2Ge | Se oe 
Chip Enable Hold Time tou? LO ce teed 
Output Enable to Write Setup Time Leese ee ine a 
Output Enable Hold Time be bE Or de ee ole se | 
Data Latch Time i 300 Pt 2 he 
ee 

| es 

re ee 

ees 

| cs 


; 
‘ 


w” 


RES 


Notes: 1. Use this device in longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 
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HN58C1001 Series 


m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 
Address 
A7 to A16 
Address 
rps = XOOUDEX SEQ 
t 


WE “ =e aes 

cE a i. uk \ Kis. 
es foeH 

Din an ce <> & a 


toB 


_ Rdy/Busy - le 


FES am 
ce i 


trp 


tRES 


(TD.PE1,HN58C1001) 
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HN58C1001 Series 
m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
Address 
A7 to A16 
Address 
ire = XXX EXONS 
tac Tee tan a” 
pa | 





cE i RAN 
WE de a A\vWA\ A\ KX 


OE “ise WY AY | CAA Y 
PE Pt DIK *_ 


Din 


toB 


Rdy/Busy : fs 


FES in 


trp 


tres 


(TD.PE2.HN58C 1001) 
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HN58C1001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


ltem Symbol | Min. | Typ. Test Condition 
Output Enable Hold Time eee coe 


Output Enable to Write Setup Time tee PO f= 
Write Start Time Law 150 a 


Write Cycle Time Piles 4 os 


m DATA POLLING TIMING WAVEFORM 


pate to XXXXXXXKXXXAKXKK_* XXX 


WE 
toEs 
OE 
| tow 
toe 
YO7 (Din ) Dout X out» 
two 
(TD.DP.HN58C1001) 
HITACHI 
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HN58C1001 Series 


mM AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 


ltem }Symbol} Min. | Typ. | Max. Unit Test Condition 
Byte Load Cycle Time fic 0.55 jee he 30 Tas. 
Write Cycle Time we [10 |. = |= fame, 


m@ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 


“ef 2s 


ast aw 
7 ay 





twc 
——_e 
Address 5555 AAAAor2AAA 5555 Write Address 
Data AA 55 AO Write Data 


(TD.SD1.HN58C1001) 


@ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 


eof? | AG 
twc Normal active 





CE 
Address 5555 AAAAor2AAA 5555 5555 AAAAor2AAA 5555 
Data AA 55 80 AA 55 20 


(TD.SD2.HN58C 1001) 


HITACHI 
5-52 Hitachi America, Ltd. * 2000 Sierra Point Pkwy. * Brisbane, CA 94005-1819 « (415) 589-8300 


HN58C1001 Series 


m TOGGLE BIT 
The HN58C 1001 provides another function to determine the internal programming cycle. If the 
EEPROM is set to read mode during the internal programming cycle, I/O, will change from "1" to "0" 


(toggle) for each read. When the internal programming cycle is over, toggling of I/O, will stop and the 
device can be accessible for the next read or program. 


Item Test Condition 


OE to Write Setup Time pone Oe ei ae Mise | 
Write Start Time ae ee 
Write Cycle Time I ese ke as dO anise | 


m@ TOGGLE BIT TIMING WAVEFORM 


Next Mode 

Address Pee Raa. € 

__ Ice 

CE 2 

WE 

tOEH — oe 
ae . | 
Note 1 5 Note 2 Note 2 
(/06 C Din Dai og Dout Pay — 
twc | 


(TD.TB.HN58C1001) 


Notes: 1. /O beginning state is "1". 
2. |/O ending state will vary. 
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HN58C1001 Series 


m@ FUNCTIONAL DESCRIPTION 


Automatic Page Write 
The Page Write feature allows 1 to 128 Bytes of 
data to be written into the EEPROM in a single cycle 
and allows the undefined data within 128 Bytes to be 
written corresponding to the undefined address (A, to 
-A,). Loading the first Byte of data, the data load 
window of 30 us opens for the second. In the same 
manner each additional Byte of data can be loaded 
within 30 us. In case CE and WE are kept high for 100 
us after data input, the EEPROM enters erase and 
write automatically and only the input data are written 
into the EEPROM. In Page mode the data can be 
written and accessed 10° times per page, and in Byte 
mode 104 times per Byte. 


Data Polling 
Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 


during a Write cycle, an inversion of the last Byte of © 


data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


Write Protection 
(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 
(2) Write inhibit: Holding OE low, WE high, or CE 
high, inhibits a write cycle during power on/off. 


WE and CE Pin Operation 

During awrite cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data 
retention time is more than 10 years when a device is 
programmed less than 104 cycles. 


Data Protection : 
To protect the data during operation and power 

on/off, the HN58C 1001 has: 

1. Data protection against Noise on Control Pins 
(CE, OE, WE) during Operation. 
During readout or standby, noise on the control 
pins may act as a trigger and turn the EEPROM 
to programming mode by mistake. To prevent 
this phenomenon, the HN58C 1001 has a noise 
cancellation function that cuts noise if its width is 
20 ns or less in programming mode. Be careful 
not to allow noise of a width’ of more than 20 ns 
on the control pins. 


20 ns max 


(DP.HN58C1001) 
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(Example) 


Voc 


RES 
WE or CE 


Tus min 100us min 


*unprogrammable 





HN58C1001 Series 


10ps min 
*unprogrammable 


(DPexe.2.HN58C 1001) 


m@ FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 


2. Data protection at V,,, on/off 3. Software data protection 


When RES is low, the EEPROM cannotbe erased 
and programmed. Therefore, data can be pro- 
tected by keeping RES low when V,,, is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V,,, is turned on or off, noise on the control 


To prevent unintentional programming caused by 
noise generated by external circuits, HN58C 1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 


pins generated by external circuits (CPU, etc) may 


turn the EEPROM to programming mode by mis- Address Data 
take. To prevent this unintentional programming, 5555 AA 
the EEPROMmustbe keptin an unprogrammable U Y 
state by using a CPU reset signal to RES pin. AAAA or 2AAA 55 
The EEPROM breaks off programming operation Y Y 
when RES becomes low, programming operation 5555 AO 
doesn't finish correctly in case that RES falls low Y U 


during programming operation. RES should be Write Address Write Data = (Normal Data Input) 
kept high for 10 ms after the lost data input. 
The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58C1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data is input during the cancelling cycle, 


the data cannot be written. 


Address Data 

5555 AA 

\ 4 

AAAA or 2AAA 55 
4 a) 

5555 80 

\ \} 

5555 AA 

{J 4 

AAAA or 2AAA | 55 
{J 4 

5555 20 

HITACHI 
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HN58V1001 Series — 


1M (128K x 8-bit) EEPROM 


m@ DESCRIPTION | 

The Hitachi HN58V1001 is a 1-Megabit CMOS Electrically 
Erasable Programmable Read Only Memory (EEPROM) organized 
as 131,072 x 8-bits. The HN58V1001 is capable of in-system 
electrical Byte and Page reprogrammability. 

The HN58V 1001 achieves low voltage, low power consumption, 
and a high level of reliability by employing advanced MNOS memory 
technology and CMOS process and circuitry technology. 

The HN58V1001 has a 128-Byte Page Programming function to 
make its erase and write operations faster. The HN58V 1001 features 
Data Polling and a Ready/Busy signal to indicate completion of erase 
and programming operations. | 

The HN58V1001 provides several levels of data protection. 
Hardware data protection is provided with the RES pin, in addition to 
noise protection on the WE signal and write inhibit on power on and 
off. Software data protection is implemented using the JEDEC 
Optional Standard algorithm. 

The HN58V1001 is designed for high reliability in the most 
demanding applications. Data retention is specified for 10 years and 
erase/write endurance is guaranteed to a minimum of 100,000 
cycles in the Page Mode. 

The HN58V1001 is offered in 32-pin Plastic DIP and 32-lead 
Plastic SOP and TSOP packages. The HN58V1001 TSOP is offered 
in both standard and reverse bend pinouts. 


m™@ FEATURES 
¢ Single Power Supply: 
Vig = 2.7 to 5.5V 
e Address Access Time: 
250 ns (max) 
e Low Power Dissipation: 
Active Current: = 20 mW/MHz (typ) 
Standby Current: 110 pW (max) 
e Automatic Programming: _ 
Automatic Page Write: 15 ms (max) 
128 Byte Page Size 
__ Automatic Byte Write: 15 ms (max) 
¢ Data Polling and Ready/Busy Signals 
e Hardware Data Protection with RES pin 
¢ Data Protection Circuitry on Power On/Off 
¢ Software Data Protection Algorithm 
e Data Retention: 10 years 
e Erase/Write Endurance: 
10,000 cycles in Page Mode 
e Packages: 
32-pin Plastic DIP 
32-pin Plastic SOP 
32-lead Plastic TSOP (Type |) 


HITACHI 
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HN58V1001 Series 
m@ ORDERING INFORMATION 


Type No 


HN58V1001P-25 250 ns 32-pin Plastic DIP 
Lila aaa hia 
HN58V1001FP-25 250 ns 32-lead Plastic SOP 
ee | Eee 













HN58V1001T-25 250 ns 32-lead Plastic TSOP 
een 
HN58V1001R-25 250 ns 32-lead Plastic TSOP 
(TFP-32DAR) 
Reverse bend 






m@ PIN ARRANGEMENT m@ PIN DESCRIPTION 
HN58V1001P Series Pin Name Function 
HN58V1001FP Series A,- Ay. Address 

/O, - VO, Input/Output 
Rdy/Busy C1 | OE Output Enable 
CE Chip Enable 
WE Write Enable 
Voc Power Supply 
Veg Ground 
Rdy/Busy Ready/Busy 
RES Reset 


TOP VIEW 


(PinD32.HN58C1001) 
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HN58V1001 Series 


m PIN ARRANGEMENT (cont.) 
HN58V1001T Series 


STANDARD PINOUT 
32-LEAD 
TSOP | 
TOP VIEW 





REVERSE PINOUT 23 F1/02 © 
32-LEAD 24(—1Vss 
TSOP 25 (1/03 
TOP VIEW 26 (O04 





(PinT 132.HN58C1001R) 


m BLOCK DIAGRAM 


Yoo © High Voltage Generator YOO —— 1/07 Ready/Busy 
Vss O 








Address 
Buffer and 


X Decoder 





Memory Array 


(BD.HN58C 1001) 
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HN58V1001 Series 


m@ MODE SELECTION 


Mode CE | OE | We | Res RDY/Busy Me) 
Deselect Vii Vin Vou NV. High-Z High-Z 
Da 


Note: 1. X=Don't Care 


m@ ABSOLUTE MAXIMUM RATINGS 


Item Symbol Value Unit 
Supply Voltage ' -0.6 to +7.0 V 
Input Voltage ' -0.5? to +7.0 


— 


{@) 
2 
wD 


< 
z 
< 


0 to +70 ae @ 
-55 to +125 oC 


Operating Temperature Range ° 
Storage Temperature Range : eos 


Notes: 1. Relative to V... 
2. V,,, min = -3.0V for pulse width < 50 ns. 


m CAPACITANCE (T, = 25°C, f = 1MHz) 


Item | Symbol | Min. | Typ. Test Condition 
Output Capacitance | ome |e ae pe Vout = OV 
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HN58V1001 Series 


m DC ELECTRICAL CHARACTERISTICS 
(Vog = 2.7 to 5.5V, T, = 0 to 70°C) 


Item Unit | Test Condition 
Input Leakage Current Ele ka ee A Veo = 3.6 V,V,, = 3.6 V 
“Output Leakage Current] 1, | - | - | 2 | pA [Vo =3.6V, Vou = 3.6 V0.4 V 
Standby V,,Current | Io, | - | - | 20 | pA |CE=VQ 
re ee ee 


Operating V,, Current legs Lia lour = O mA, Duty = 100%, 

a 1 us atV,,=3.3V 

T= gatas 

| viel 250 ns at V.,=3.3 V 
nou velage ==, oar] | 08 |v 
a 
TW, [¥ec08| - [Veet | 
Vox [ven] | - | Vow -400uA 


Notes: 1.  V,, min =-1.0 V for pulse width < 50 ns. 
| 2. Vimin = 2.2 V for V.. = 3:6 to 5.5V. 


m AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(T, = 0 to 70°C, V,, = 2.7 to 5.5V) 


Test Conditions 


¢ Input pulse levels: — . 0.4Vto2.4V 
¢ Input rise and fall times: < 20 ns 
* Output load: 1 TTL Gate + 100 pF (Including scope and jig) 


« Reference levels for measuring timing: 0.8 V,1.8V 


| HN58V 1001-25 | -25 Test 
item =< Unit Condition 


Address Access Time ——ee CE =OE=V, WE=V,, 
Chip Enable Access Time Ete fb. & 200. ne | OE = V,,. WE = V,, 
Output Enable Access Time | toe | 10 | 120 | ns _ CE =V, _WE =V. 

CE = OE = V,, WE =V,, 


Output Hold to Address ay 
Change 


Output Disable to High-Z' fee | 0 | 50 | ns_ _ CE= Vie. WE = V,, 
em [0880 [ne | OE=OE =, WE=V, 
RES to Output Delay | tan | 0 | 600 | ns | CE =OE=V,, WE=V,, 


Note: _1.t,, is defined as the time at which the output becomes an open circuit and data is no 
longer driven. 


| HITACHI 
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HN58V1001 Series 
‘m@ > READ TIMING WAVEFORM | 


CE a Cn 
tcE 


oe Ped 
cme High 
WE 2 


a 


WA 


<< 
Data Out a << Data Out Valid bY 
bees torr 
RES 


(TD.R.HN58C1001) 
m AC ELECTRICAL CHARACTERISTICS FOR BYTE ERASE AND BYTE WRITE OPERATIONS 


Max. Unit Test Condition 


Item Symbo 
Address Setup Time 


2 
log 


Chip Enable to Write Setup Time 
Write Pulse Width 


ot 
= 
o 


NO | PM 
a; 
oO}; oOo 


bye 
Address Hold Time Le 150 
Data Setup Time Le 100 ns 
Data Hold Time 


Chip Enable Hold Time 


(onal 

2) 

x= 
Le) 


me 


Output Enable to Write Setup Time 
Output Enable Hold Time 
Write Cycle Time 

Byte Load Window 


3S 
” 


OES 


id) 


on 


Time to Device Busy 
to Write Setup Time 
Voc to RES Setup Time 


Note: 1. Use this device in a longer cycle than this value. 
2. WE controlled operation. 
3. CE controlled operation. 





2) 


v 
=) 


ond, —_ —_ 
-| O| mw] O15 
S| 61 S 
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~HN58V1001 Series 


m@ BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (WE Controlled) 


pes SFT 


tcs tay 


« ~NXXN\NA_ a 


ei oo tae AS ences 
WE — 
toes twe 
Sen 


Din nr 


m 


OE Sor 


top 


Rdy/Busy trp | 


tRES 


RES 


Voc 


(TD.BE1.HN58C 1001) 
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HN58V1001 Series 


m BYTE ERASE AND BYTE WRITE TIMING WAVEFORM (CE Controlled) 


sates SKN 


eee KN 


tas 
tai 


AWNIKY 


. tow 
CE 
toes twe 
OE Soy KAN 
toH | 
fee ll 


7 eS 


m 


WwW 


top 


Rdy/Busy trp | | | 


tRES 


RES 


Voc 


(TD.BE2.HN58C 1001) 
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Hitachi America, Ltd 


HN58V1001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR PAGE ERASE AND PAGE WRITE OPERATIONS 


Item 


Address Setup Time 


Write Enable to Write Setup Time 
Chip Enable to Write Setup Time 


Write Pulse Width 


Address Hold Time 

Data Setup Time 

Data Hold Time 

Write Enable Hold Time 
Chip Enable Hold Time 
Output Enable to Write Setup Time 
Output Enable Hold Time 
Data Latch Time 

Write Cycle Time 

Byte Load Window 

Byte Load Cycle 


Time to Device Busy 


RES to Write Setup Time 


Vg to RES Setup Time 


Notes: 1. 


oy) 
< 
i 
ou 
ce) 


gt st Ye =" 
x x ed ae 
—_ —_k ND N 
o|e|a on 
O;}oO;o!]o 


N 
on 
io) 


gl 


= 


= 


ve 
OQ 
= 

Ls) 


E 


~_ 

nmi — 

oe) 
© 


— 4 
(o) 
oO 


oo cad 
—_ 
(o>) 
© 


w W 


tes 


Use this device in longer cycle than this value. 


2. WE controlled operation. 
3. CE controlled operation. 


HITACHI 
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HN58V1001 Series 


m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (WE Controlled) 


A7 to A16 
XOX XOXO 
i 


Address 
AO to A6 


pt 


WE 


ey PAXM)Y 
st SHR Aas K\ AN AN ARN 
| toEH 
OE al Wo WY AY IRAA Ky 
Din fT pK COD CD <>) (> 


Rdy/Busy 


— (TD.PE1.HN58C1001) 
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HN58V1001 Series 
m PAGE ERASE AND PAGE WRITE TIMING WAVEFORM (CE Controlled) 
Address . } | 
A7 to A16 . 
Address | . 
oie = XOX XOASSRK 
TAH | 





cE if XY 

WE dk i A\vA\ AN Roi 
ess toEH 

OE “ise Wo WY LW ALAIN Y 

Din | bX KK '\K*K => 2 ) 


tos 


Rdy/Busy —— i 


RES ee 


trp 


tRES 


(TD.PE2.HN58C1001) 
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HN58V1001 Series 


m AC ELECTRICAL CHARACTERISTICS FOR DATA POLLING OPERATION 


ae | Typ. Test Condition 
Output Enable Hold Time i ee rs tae 
Output Enable to Write Setup Time tice eae ee 
Write Start Time t 150 Po te ee emia | 
Le Se tbe ams 


Write Cycle Time ies es 


m@ DATA POLLING TIMING WAVEFORM 


CKKKKXKKKKAKKKK 8° XXX 






Address An 





' a 2 oe 


tcE 


toes 





tow 


/O7 ( Din ) Bout ¥ (Dou 


twc 


(TD.DP.HN58C 1001) 
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HN58V1001 Series 


m@ AC ELECTRICAL CHARACTERISTICS FOR SOFTWARE 
DATA PROTECTION CYCLE OPERATION 


Item }Symbol} Min. | Typ. | Max. | Unit | Test Condition 


@ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Protection Mode) 


voo_f = 
= _f % 
weet te 





twc 
SS cane 
Address 5555 AAAAor2AAA_~ 5555 Write Address 
Data | AA | 55 AO 


Write Data 


(TD.SD1.HN58C1001) 


m@ SOFTWARE DATA PROTECTION TIMING WAVEFORM (Non-Protection Mode) 


Veo AG 
twc Normal active 
CE 


we _ 


Address 5555 AAAA or 2AAA 5555 5555 AAAAor 2AAA 
Data AA 55 80 AA 55 





5555 
20 


(TD.SD2.HN58C1001) 
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HN58V1001 Series 


m TOGGLE BIT 


The HN58V1001 provides another function to determine the internal programming cycle. If the 
EEPROM is set to read mode during the internal programming cycle, I/O, will change from "1" to "0" 


(toggle) for each read. When the internal programming cycle is over, toggling of I/O, will stop and the 
device can be accessible for the next read or program. 


Item Unit Test Condition 
OE to Write Setup Time oa a ae a ae 
OE Hold Time ftew | oO | = | = | ns 
Write Start Time ftw: (2807) ee | - = | ne | 
Write Cycle Time Paige ie Ss, a eee ae a ae 


m@ TOGGLE BIT TIMING WAVEFORM 


Next Mode 


Address PX ORADAAA A AADAADAK | 


tcE 


WE 
tOEH toES 
[os \ toe Vacs 
OE Es a> 
| Note 1 D Note 2 Note 2 
out 7 
twe 


(TD.TB.HN58C 1001) 
Notes: 1. /O beginning state is "1". 
2. |/O ending state will vary. 
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HN58V1001 Series 
m FUNCTIONAL DESCRIPTION 


Automatic Page Write Data Protection. 

The Page Write feature allows 1 to 128 Bytes of To protect the data during operation and power 
data to be written into the EEPROM in asingle cycle _—_ on/off, the HN58V1001 has: 
and allows the undefined data within 128 Bytes tobe 1. Data protection against Noise on Control Pins 


written corresponding to the undefined address (A, to (CE, OE, WE) during Operation. 

A,). Loading the first Byte of data, the data load During readout or standby, noise on the control 
window of 30 us opens for the second. In the same pins may act as a trigger and turn the EEPROM 
manner each additional Byte of data can be loaded to programming mode by mistake. To prevent 
within 30 ps. In case CE and WE are kepthigh for 100 this phenomenon, the HN58V 1001 has a noise 
us after data input, the EEPROM enters erase and cancellation function that cuts noise if its width is 
write automatically and only the input data are written 20 ns or less in programming mode. Be careful 
into the EEPROM. In Page mode the data can be not to allow noise of a width of more than 20 ns 
written and accessed 10° times per page, and in Byte on the control pins. 


mode 10* times per Byte. 


Data Polling 

Data Polling allows the status of the EEPROM to 
be determined. If the EEPROM is set to Read mode 
during a Write cycle, an inversion of the last Byte of 
data to be loaded outputs from I/O, to indicate that the 
EEPROM is performing a Write operation. 


Write Protection 
(1) Noise protection: Noise on a write cycle will 
not act as a trigger with a WE pulse of less 
than 20 ns. 
(2) Write inhibit: Holding OE low, WE high, or CE 
high, inhibits a write cycle during power on/off. 


WE and CE Pin Operation 

During a write cycle, addresses are latched by the 
falling edge of WE or CE, and data is latched by the 
rising edge of WE or CE. 


20 ns max 


Write/Erase Endurance and Data Retention 

The endurance with page programming is 10° 
cycles (1% cumulative failure rate) and the data (DP.HN58C 1001) 
retention time is more than 10 years when a device is 
programmed less than 10% cycles. 
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(Example) 


Voc 


RES 
WE or CE 


Tus min 100ps min 


*unprogrammable 





HN58V1001 Series 


10uUs min 
“unprogrammable 


(DPexe.2. HN58C 1001) 


m FUNCTIONAL DESCRIPTION (continued) 
Data Protection (continued) 


2. Data protection at V.,. on/off 3. Software data protection 


When RES is low, the EEPROM cannotbe erased 
and programmed. Therefore, data can be pro- 
tected by keeping RES low when V,, is switched. 
RES should be high during programming because 
it does not provide a latch function. 

When V,,, is turned on or off, noise on the control 
pins generated by external circuits (CPU, etc) may 


To prevent unintentional programming caused by 
noise generated by external circuits, HN58V1001 
has a Software data protection function. In 
Software data protection mode, 3 Bytes of data 
must be input before the Write data. These Bytes 
can switch the Non-Protection mode to the 
Protection mode. 


turn the EEPROM to programming mode by mis- Address Data 
take. To prevent this unintentional programming, 5555 AA 
the EEPROMmustbe keptin an unprogrammable \} | \ 
state by using a CPU reset signal to RES pin. AAAA or 2AAA 55 
The EEPROM breaks off programming operation y Y 
when RES becomes low, programming operation 5555 AO 
doesn't finish correctly in case that RES falls low Y Y 


during programming operation. RES should be 
kept high for 10 ms after the lost data input. 


Write Address Write Data (Normal Data Input) 
The Software data protection mode can be 
cancelled by inputting the following 6 Bytes. This 
changes the HN58V1001 turns to the Non- 
Protection mode and it can write data normally. 
When the data Is input during the cancelling cycle, 
the data cannot be written. 





Address Data 
5555 AA 
\} \ 
AAAA or 2AAA 55 
\} \} 
5555 80 
\} V 
5555 AA 
\} U 
AAAA or 2AAA 55 
\} Y 
5555 20 
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